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This  Arithmetic  lias  been  prepared  for  tlie  use  of  pupils 
in  High  Schools  and  Collegiate  Institutes,  and  also  for 
those  in  the  higher  forms  of  Public  Schools.  It  is  intended 
to  be  not  merely  a  collection  of  problems,  but  also  a  series 
of  graded  questions  in  which  the  whole  theory  of  arithmetic 
is  developed. 

The  work  is  largely  a  transcript  of  notes  on  which  we 
have  based  our  practical  teaching  for  some  7/ears.  Many 
of  the  original  problems  and  methods  of  solution  Avill  be 
recognized  by  our  former  students, 

A  Glossary  of  Terms  and  Tables  has  been  introduced 
which,  though  not  lengthy,  v/ill  be  found  to  include  all 
necessary  reference  for  ordinary  arithmetical  teaching. 
The  table  of  PoAvers  will  be  of  use  in  connection  with  the 
chapters  on  Compound  Interest  and  Annuities  ;  it  will  also 
apprise  pupils  of  the  existence  of  tables  for  facilitating 
the  longer  computations. 

The  treatment  of  Vulgar  and  Decimal  Fractions  intro- 
duces the  pupil  to  a  series  of  propositions  of  close  mathe- 
matical reasoning,  with  the  results  of  which  he  is  already 
more  or  less  familia-'. 

The  Toots  of  Numbers  and  Mensuration  are  presented  in 
a  novel  manner,  as  far  as  text  books  are  concerned  ;  the 
methods  here  developed  have  been  successfully  tested  in 
our  classes. 

We  have  thought  it  advisable  to  introduce  a  special 
collection  of  simple  problems  on  the  Metric  System. 
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Elciuontiiry  K.ules  appcuir  as  a  recojifiiilioii  of  the  j\<;ccssity 
felt  ))y  teachers  of  roviewiii^  t)ie  ear'i',!!*  wurk.  A  iiuiubei" 
of  these  h'vvc  heon  leiected  from  the  l^i.t;ance  Exjiiuiuatioii 
papers. 

The  Problems  Ariaing"  from  Business  Traiis;H'.*;.'Oi!s,  ir. 
v,(.\)  as  those  on  Koots  of  Numbers  and  Mensuration.  lia'«^*3 
deen  arranged  in  a  pj'og-ressivo  series  -which  presents  a 
logicPvl  deviilopnient  of  the  principles  invoived. 

Under  General  ProbkMns  we  liave  includc^l  one  thousi^nd 
examples  p.rranfjfcd  in  two-pag"e  sets  of  ai)proximat,e  order 
of  ditlKciilty.  These  will  furnish  material  for  review  of 
&^}.  previous  sections. 

We  give  a  fenv  pages  of  problems  illustrating  some 
Properties  of  Numbers,  which  will  be  found  a  suitable 
3Ui:  ^ienient  to  those  ;<-iven  on  pages  129-130. 

(n  the  Selected  University  Probiems  we  feel  that  we 
have  preserved  in  a  more  convenient  form  a  number  of  the 
bes^»  probhnns  that  h.'vve  tippeared  on  Toronto  University 
exc^nunation  pai:)crs  for  the  past  thirty  years. 

The  sets  of  complete  Kxamination  Papers,  in  addition  to 
v»resenting  a  number  of  carefully  prepared  problems,  will 
ierve  to  acqaaint  the  student  with  examination  standards. 
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ARITHMETIC. 


GLOSSARY— Terms  and  Tables. 

Agent. — A  person  autliorized  to  transact  business  for 
another. 

Annuity. — A  periodical  i)ayment  made  annually  or  a.'. 
more  frequent  intervals,  for  a  lixed  term  of  years  or 
during  the  life-time  of  some  person. 

Assets. — The  property  of  a  debtor  available  for  the  satis- 
faction of  his  creditors. 

Average. — The  average  of  several  quantities  is  that 
quantity  which,  when  repeated  as  many  times  as  the 
number  of  the  quantities,  will  give  an  aggregate  equal 
to  the  aggregate  of  these  several  quantities. 

Bank  Discount. — The  amount  deducted  from  the  face- 
value  of  a  note  when  sold  to  a  bank.  It  is  reckoneil 
as  simple  interest  on  the  face-value  for  the  time 
before  the  note  falls  due. 

Bill  of  Exchange. — A  written  order  directing  some  per- 
son (or  a  bank),  to  pay  to  some  other  person  a  stated 
sum  of  money. 

Bonds. — Written  or  printed  contracts,  made  under  seal, 
promising  to  pay  a  certain  sum  of  money  at  a  specified 
time.  They  are  issued  for  money  borrowed  by  Gov- 
ernments, Cities,  Towns  and  other  Corporation?. 
They  usually  bear  interest  which  is  paid  at  certain 
stated  times. 

Broker. — A  man  who  buys  and  sells  stocks  for  others. 

Brokerage. — Payment  made  to  a  broker  for  buying  or 
selling  stocks  ;  it  is  usually  calculated  as  a  percentage 
on  the  amount  of  the  stock. 

Chord  of  a  Circle. — A  straight  line  joining  two  points 
oil  the  circumference. 


S  ARITHMETIC. 

Commission. — An  allowance  or  pnynuint  iiuido  to  a  com- 
mission merchant  or  a^ent  for  the  transaction  o. 
businesd ;  it  is  usiuilly  calculated  an  a  percv^itafife  on 
the  money  actually  involved  in  tlu;  transaction. 

Compound  Interkht. — Interest  not  only  on  the  i)rlncii)al 
but  on  the  interest  ad(le(l  to  tlie  i)rineipal  when  it 
becomes  due. 

Banks  usually  add  the  interest  to  the  princii)ai 
every  six  months. 

0)NE. — A  solid  whose  l)ase  is  a  circle  and  whose  curved, 
surface  tapers  uniformly  to  a  point  called  the  vertex. 

Consignee. — The  person  (or  firm)  to  whom  ^ockIs  are  sent. 

Consignment. — A  shipment  of  goods  stMit  to  a  commission 
merchant  to  be  sold. 

Consignor. — l^he  person  (or  firm)  who  sends  goods  to 
another. 

Consols. — An  abbreviation  for  consolidated  annuities,  the 
funded  debt  of  Great  Britain. 

Corporati(.)N. — An  association  of  ])ersons  for  the  transac- 
tion of  business:  its  legal  rights  are  in  many  respects 
the  same  as  those  of  a  single  person. 

Coupon. — An  interest  certificate  attached  to  a  bond  ;  to  be 
detached  and  presented  for  payment  when  the  interest 
is  due. 

Course  op  Exchange. — The  rate  connecting  the  units  of 
value  of  two  countries,  according  to  which  bills  of 
exchange  for-  the  time  being  are  negotiated. 

Creditor. — A  person  (or  firm)  to  whom  money  is  due. 

Cube  Root. —One  of  the  three  e<iuMl  factors  of  a  number. 

Customs. — Taxes  or  duties  imposed  on  imported  or  ex- 
ported goods. 

An  ad  valorem  duty  is  calculated  as  a  certain  per- 
centage of  the  value  of  the  goods  as  shown  in  the 
invoice. 

A  specific  du.'iy  is  assessed  upon  the  number,  weight 
or  measure  of  the  goods,  without  regard  co  value, 
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Days  of  Grace. — Throe   dayn  of  qrnce  are  allowed  hy 

law  after  a  note  is  iioiiiiiiMliy  dm^  (tlint  i.-<,  after  the 
expiration  of  the  tinu!  iiaincil  in  tlie  note  for  ita  i)ay- 
ment,)  before  it  is  legally  due. 

Debenture. — A  deed  or  contract  by  which  c'csrtain  property 
is  c'harf^ed  with  the  repayment  of  money  lent,  toj^etJier 
with  interest  at  a  fixed  rate.  Debentures  acually 
have  interest  coupons  attached. 

Debtor. — A  person  (or  firm)  owing*  money  to  anotlier. 

Defekred  Axnuity. — An  annuity  tliat  does  not  begin 
until  some  futtirc  time. 

Discount. — An  abatement  or  reduction  from  a  stated  price 
or  value. 

Dividend, — The  sum  divided  amonj?  the  stockholders  of  a 
company  as  the  profits  of  the  business. 

Draft. — An  order  directing"  some  person  (or  a  bank)  to 
pay  a  specified  sum  of  money  to  some  other  person. 

Duty. — See  Customs  above. 

Endowment  Policy. — An  insurance  policy  that  secures  to 
the  ])ers()n  insured  a  certain  sum  of  money  at  a  speci- 
fied time,  or  to  his  heirs  if  he  die  before  that  time. 

Equ\tt':d  Time. — The  time  at  which  several  sums  of 
money  due  at  different  times  may  be  paid. 

Equation  of  Payments. — The  process  of  finding  the 
equated  time. 

Evolution. — The  process  of  finding*  roots  of  numbers. 

Exchange. — The  system  by  which  f)ersons  living-  in  dif- 
ferent countries,  or  pi^rsons  living-  in  distant  parts 
of  the  same  country^  discharg-e  their  debts  to  cacii 
other. 

Factor. — The  factors  of  a  number  are  a  set  of  numbers 
whose  product  is  the  given  number. 

Frustum. — The  portion  of  a  cone  or  pyramid  included 
between  its  base  and  a  plane  parallel  to  the  busc. 
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Instalment. — A  payment  made  annually  or  at  some  other 
stated  period. 

Insurance. — A  guarantee  of  payment  of  a  specified  sum 
of  money  in  the  event  of  the  loss  of  property  by  fire, 
shipwreck,  etc.,  or  loss  of  life. 

Interest. — The  sum  paid  for  the  use  of  money. 

LiAHiLiTiES. — Debts. 

• 

Net  Proceeds. — The  amount  that  remains  of  the  money 
received  for  property  after  paying  the  expenses  in- 
curred in  disposing  of  it. 

Net  Price. — The  price  of  goods  after  the  trade  discount 
has  been  deducted  from  the  marked  price. 

Note. — A  written  promise  to  pay  a  specific;d  sum  of  money 
at  a  stated  time  and  place. 

Parallelopifed,— A  solid  having  six  faces,  each  face 
being  a  parallelogram.  If  the  faces  are  all  rectan- 
gles, the  solid  is  called  a  rectangular  parallelopipcd. 

Partial  Payment. — Part  payment  of  a  note,  bond  or 
other  obligation. 

Par  op  Exchange. — The  rate  connecting  the  unit  of  value 
of  one  country  with  the  unit  of  value  of  another 
country,  the  intrinsic  value  only  of  the  units  being 
considered. 

Partnership. — The  association  of  two  or  more  persons 
with  joint  capital,  for  the  carrying  on  of  some  par- 
ticular business.  ^ 

Par  Value. — The  pnr  value  of  a  stock  certificate  or  bono 
is  the  original  value  or  the  amount  stated  in  the  cer- 
tificate. 

Percentage. — The  result  obtaimnl  by  taking  a  certain 
number  of  hundredths  of  a  given  quantity. 

Perpetual  Annuity,  or  Perpetuity. — An  annaity  that 
continues  forever. 

Plinth. — A  rectanguhir  parallelo])iped  having  two  o^i- 
posifce  faces  square. 
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P<jLiCY.  -The  written  agreement  or  contract  jj^naranteeing" 
insurarice. 

Poll  Tax.— A  tax  levied  equally  on  all  taxable  persons. 

P(^LYGON. — A- plane  Hj^ure  bounded  by  straight  lines. 

Polyhedron. — A  solid  bounded  by  planes. 

P-vvER. — When  a  product  consists  of  the  same  factor  re- 
peated any  number  of  times  it  is  called  a  power  of 
that  factor. 

J.- REFERENCE  Stock. — Tlijit  part  of  the  stock  of  a  company 
on  which  a  certain  percentage  must  be  ])aid  before 
any  dividend  can  be  declared  on  the  ordinary  stock. 

Premium. — The  sum  paid  for  insurance.  Also  the  excess 
of  market  value  above  par  value. 

Present  Worth. — The  present  v^alue  of  a  sum  of  money 
due  at  some  future  time. 

Principal. — The  sum  of  money  for  the  use  of  which  in- 
tcresc  is  paid. 

Prism. — A  polyhedron  of  which  two  opposite  faces  are 
parallel  polygons,  connected  by  plane  faces  at  rignt 
angles  to  their  parallel  faces. 

Pyramid.—  A  polyhedron  of  which  one  face  is  a  polygon, 
and  the  other  faces  are  triangles  having  a  common 
vertex. 

Recta.;gle. — A  right-angled  parallelogram. 

Right-Angled  Triangle. — A  triangle,  one  of  the  angles 
of  which  is  a  right  angle.  The  side  opposite  the  ri..lit 
angle  is  called  the  Tiypothenuse. 

liOOT. — A  root  of  a  number  is  one  of  the  equal  factors  of  a 
number. 

Sector  of  a  Circle. — A  plane  figure  bounded  by  two 
radii  of  a  circle  and  the  part  of  the  circumference  in- 
tercepted by  these  radii. 

Share. — One  of  the  equal  parts  into  which  the  capital  of 
a  company  is  divided. 
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Stocks. — The  slinrcs  of  companies  and  the  honds  of  gov- 
ernments and  corporations. 

Sphere. — A  solid  lioundcd  bv  a  surface,  every  point  of 
which  is  equally  distant  from  a  certain  point  within, 
called  tlic  centre. 

Square  K(X)T. — One  of  the  two  equal  factors  of  a  number 
is  '•ailed  the  square  root  of  the  number. 

Tanoext.—  A  straij^ht  line  Avhich  meets  a  circle,  but  when 
produced  does  not  cut  it. 

Trade  DisroiiNT. — A  deduction  I'rom  the  regular  or  marked 
price  of  an  article  :  it  is  usually  expressed  as  such  a 
"per  cent,  off." 

Trapezium. — A  four-sided  plane  fi;<^ure  having-  two  sides 
parallel. 

True  Discount.! — The  difference  between  the  present  worth 
of  a  debt  and  the  whole  debt ;  hence  true  discount  is 
equivalent  to  the  interest  on  the  present  worth  of  the 
debt. 

AYedge. — A  triangular  prism.  • 

Zone. — That  part  of  the  area,  of  a  circle  included  between 
two  Darallel  chords. 


TABLES  OF  LENGTH,  WEIGHT,  VOLUME,  Etc. 

LENGTH. 

Ine  standard  unit  for  the  measurement  of  length  is 

the    YARD. 

1  vard    =  .3  feet  =  .86  inches. 
.51-  yards  =  1  rod  (pole  or  perch). 

17()0  yards  =  1  mile. 
22  yards  =  1  chain  =  100  links. 
220  yards  =  1  furlong. 

2  yards  =  1  fathom. 

Also,  4  inches  =  1  hand^  used  in  measuring  the  height 
of  horses. 
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AREA.  <  -- 

1 

**  A  square  foot  =144  square  inches. 

A  square  yard  =9         *'■     feet. 
A  square  rod    =30 J        "    yards. 
An  acre  =  10  square  chains. 
=  160     "      rods. 
=  4840  "       yards. 
A  square  mile  =  640  acres. 

Also,  100  square  feet  =  l  square,  used  in  measuring 
roofing,  flooring',  etc. 

VOLUME. 

A  cubic  yard  =  27  cubic  feet. 
A  cubic  foot   =1728  "     inches. 
A  cord  (of  firewood,  etc.)  =  128  cubic  feet. 

CAPACITY. 

The  standard  unit  for  the  measure  of  capacity  is  iine 
GALLON^  which  is  the  space  occupied  by  ten  pounds  of 
distilled  water  at  a  temperature  of  62°  F. 

1  gallon   =  4  quarts  =  8  pints  =  32  gills. 

2  gallons  =  1  peck. 

8  gallons  =  1  bushel. 
31 1  gallons  =  1  barrel. 
03  gallops  =  1  hogshead. 
Aiso^  8  bushels  =  1  quarter,  used  in  reporling  the  Brit- 
ish grain  market. 

For  Apothecaries'  Fluid  Measure  the  pint  is  sub-divided 
as  follows  : — 

1  pint  =  20  fluid  ounces. 

1  fluid  ounce     =   8  fluid  drachms. 
1  fluid  drachm  =  60  minims. 

WEIGHT. 

The  standard  unit  for  the  measurement  of  weight  is  the 

POUND   AVOIRDUPOIS. 

1  pound  =16  ounces  =  7000  graiu&. 
100  pounds  =  1  cental. 
2000  pounds  =  1  ton. 
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196  pounds  of  Hour  -  1  })arrol. 

200  pounds  of  IhhjI'  or  of  })ork  r,  i  h.»j,ricl. 

2S0  pounds  of  salt  -  1  barrel.  ^ 

An  ounce  Troy  -  480  ^rniiis. 

A  pound  Troy  =12  Troy  ounces. 
=  57GO  grains, 

The  followmg  table  shows  the  number  of  pounds  re- 
quired to  make  a  legvl  bushel  of  eadi  of  lihe  substan- 
ces named  ; 

14  ibs.  of  Blue  Grass  Seed. 


34  " 

"  Oats 

36  «' 

"  Malt. 

40  " 

"  Castor  Beans. 

44  " 

"  Hemp  Seed. 

48  ^' 

"  Barley  or  Buckwheat. 

50  " 

"  Flax  Seed. 

56  '' 

"  Inclian  Corn,  or  Eye. 

60  ■■' 

"  Beans,  Beets,  Carrots,  Parsnips,  Peas,  Potatoes, 

Eed  Clover  Seed,  Onions,  Turnips,  or  Wheat 

70  '* 

"  Bituminous  Coal. 

VALUE. 

1.  Canadian  and  United  States  money. 

The  standard  unit  of  value  is  the  hollar,  which  is  the 
value  of  about  23^  grains  of  pure  gold. 

1  dollar  =  100  cents  =  1000  mills. 

In  the  United  States  there  is  the  eagle  ( =  10  dollars), 
aiici.  aloo  the  dime  ( =  10  cents) ;  but  tnese  denominations 
are  not  regarded  in  business  operations,  so  that  the  table 
of  U.  S.  money  is  practically  the  same  as  our  own. 

2.  British  money. 

4  farthings  =  1  penny. 
12  pence       =  1  shilling. 
.  20  shillings  =  1  pound  (the  unit). 
21  shillings  =  1  guinea. 

The  units  in  British  and  Canadian  money  are  connected 
as  follows  : — 

$73  =£15,  or,  $4-86|=-i;i. 
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Janaary, 
February, 

31  days. 
28     '' 

March, 

31     " 

April, 

May, 

June, 

30  *' 

31  *' 
30     " 

TIMF« 

The  unit  for  the  ineasurement  of  ,Mni3  is  the  mean  sol,ar 

DAY. 

1  a{ty  =  24  hours. 

1  hour=  GO  minutes. 

1  min.  =  60  seconds. 

7  days  =     1  week. 
3(55  days  =     1  common  year. 
366  days  =     1  leap  year. 

The  calendar  year  is  divided  into  12  months  of  different 
lengths,  as  follows  : — 

July,  ?\  days. 

August,  31  " 
September,  30  " 
October,  31  " 
November,  30  " 
Deceml)er,    31     *' 

In  leap  year  February  has  20  days,  making  3fj6  days 
in  the  whole  year. 

To  ascertain  which  is  leap  year,  divide  the  number 
denoting  the  year  by  4  ;  if  there  is  no  remainder  the  num- 
ber denotes  leap  year,,  while  remainders  1,  2,  3,  indicate 
respectively  the  1st,  2nd  and  3rd  year  after  leap  year. 
Thus,  18'.)1  is  the  3rd  year  after  leap  year,  and  1892  and 
1896  will  be  leap  years. 

If  the  number  denoting  the  year  ends  in  two  ciphers  it 
must  Ijp  divisible  by  400  in  order  to  indicate  leap  year ; 
thus  the  years  2000  and  2400  will  be  leap  years,  but  not 
the  year  1900. 

ANGLES. 

The  circumference  of  a  circle  is  divided  into  360  equal 
parts,  and  each  part  subtends  at  the  centre  an  angle  called 
a  degree,  each  degree  is  divided  into  60  etiual  parts  called 
minutes,  and  each  minute  into  60  seconds. 

1  degree  =  60  minutes  =  3600  seconds. 
90  degrees  =  1  (padrant  or  right  angle. 
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12  articles  =  1  dozen. 

.\.i  dozen    ««1  groH? 
24  sheets  of  paper  =  1  quire. 
20  quire-^.  ---•  t  ream. 


METRIC  SYSTEM  OF  MEASUREMENT. 

LENGTH. 

'i'iirt  iinif;  of  length  is  the  metre  ( =  .89-37  inches  nearly) 
To  express  fractions  and  multiples  of  the  unit  the  follow 
ing"  significant  prefixes  are  used  : 

micro  denoting. . . .  ,^^7)1^^0  • . .  .abbreviated 

1  <■< 

TTTo  Tf  •  •  •  • 


'i 


.i 


(( 


1  Wo  '  '  '  ' 
I 

Iff*  •  •  " 

10... 

100... 

1000... 

10000. . . 

1000000... 


a 


a 


milli 

centi 

deci 

deka 

hecto 

kUo 

myria 

Aucga 

1  metre   =r.  1000000  micrometres,  or  microns,  /j-m. 


m. 

c. 

d. 

D. 

H. 

K. 

M. 

Mg. 


1  metre  = 

1  metre   = 

1  metre   = 

10  metres  = 

100  metres  ^= 

1000  metres  --■= 

10000  metres  = 

1000000  metres  = 

The  unit  of  area 
dekametre. 


1000  millimetres, 
100  centimetres, 
10  decimetres, 
1  dekametre 
1  hectometre^ 
1  kilometre, 
1  myriametre, 
1  megametre, 


mm. 

cm. 

dm. 

Dm. 

Hm. 

Km. 

Mm. 

Mgm. 


]S- 


AREA 

the  ARE — equivalent  to  one  square 


1  are  =  1000  milliaros,  ma. 

1  are  =    100  centiares,  ca. 

1  are  =     10  declares,  da. 

10  ares  =       1  dekare,  Da. 

100  ares  =       1  hectare.  Ha. 


METRIC  SYSTEM  OF  MEASUREMENT. 
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VOLUME. 

One  unit  of  volume,  is  the  stere — ociuivalcnt  to  one  cubic 
metre  ;  it  is  used  in  measuring"  wood,  exea  vntions,  etc. 
1  stere  =  100  centistercs,  cs. 
1  stere  =    10  decisteres,    ds. 
10  steres  =      1  dekastere,    Ds. 
100  steres  •=     1  hectostere,   Hs. 
1000  steres  =      1  kilostere,      Ks. 
Another  unit  of  volume  is  the  litre — equivalent  to  o!ie 
cubic  decimetre  ;  it  is  used  for  fluid  measure,  or  ineasu:.e 
of  capacity. 

1  litre  =  100  centilitres,     cl 
llitr(^=    10  decilitres,      dl. 
1  dekalitre,      Di. 
1  hectolitre,     HI.  '    '' 

1  kilolitre,        Kl. 
1  stere. 


10  litres  = 

100  litres  = 

1000  litres  = 


WP.IGHT. 


The  unit  of  weight  (or  mass)  is  the  gramme — equivalent 
to  the  weig-ht  of  one  cubic  centimetre  of  distilled  water  at 
its  temperature  of  maximum  density. 

1  gramme  =  1000  milligrammes. 


1  gramme  =   \00  centigrammes^ 


1  gramme  = 

10  grammes  = 

100  grammes  = 

1000  grammes  = 

10000  grammes  = 

1  quintal 


to  decigrammes, 
1  dekagramme, 
1  hectogramme, 
1  kilogramme, 
1  myriagramme, 
=   100  Kg. 


mg. 
eg. 
dg. 
Dg. 

Kg. 

Mg. 


1  millier  or  tonneau  =  1000  Kg. 
The  following  are  approximate  values  oi'  sonio 


of  U- 


Tuetric  units 

1  metre 

1  centimetre 

1  kilometre 

1  hectare 

1  litre 

1  stere 

1  kilogramme 


=  39-37  inches  neail,^. 


I  inch, 

^  mile, 
2  J  acres, 

1  quart, 

I  cord, 
2^  pounds. 


« 


1  millier  or  tonneau  =  2200  pounds.    *' 
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No 

.  1-02 

1-02000 

1-025 

1-0250C 

1-03 
)  1-03000 

1-035 

1   1-04 

1-045 

No. 
1  1 

1 

1-03500' 1-04000 

1-0450C 

2 

1-04040 

1  1-0506)^ 

l-060i)0 

1-07 12a 

1-0811)0 

l-0!)20;-J 

2 

3 

1-06121 

1-0768!) 

1-09273 

1-10872 

1-12486 

1-14117 

3 

4 

1-08243 

1-10381 

1-12551 

1-14752 

1-16!I86 

1-19252 

4 

5 

1-10408 

1-13141 

1-15!I27 

1-1876!) 

1-21665 

1-24618 

5 

6 

1-12616 

1-15!)69 

1-1!)I05 

l-22!)2(' 

l-2(').5.32 

1-30226 

6 

7 

1-1486!) 

1-1886!> 

l-22!)87 

1-27228 

1-31.5!)3 

1-36086 

7 

8  |l-171()(i 

1-21840 

1-26677 

1-31681 

1-3(5857 

1-42210 

8 

9  1-15)50!) 

1-248;-!  6 

1-30477 

1-3  62!  10 

1-42331 

1-48610 

9 

10  1-2189!)' 1-28008 

1-343!  12 

1-41060 

1-48024 

l-552!)7 

10 

11 

1-24337 
1-26824 

1-3120!) 
l-:^448!) 

1-38423 
1-42576 

l-45!)!)7 
1-51107 

i§394^ 

1-62285 

1-69588 

11 

12 

1-60103 

12 

13 

1-29361 

1-37851 

1-46853 

l-563!)(; 

l-6().5()7 

1-77220 

13 

14 

1-31948 

1-41297 

1-51259 

1-61869 

1-73168 

1-85194 

14 

15 

1-34587 

1-44830 

1-55797 

1-67535 

l-800!)4 

1-93528 

15 

16  1-3727!) 

1-48451 

1-60471 

l-733!)9 

1-87298 

2-02237 

16 

17  1-40024 

1-52162 

1-65285 

l-7!)468 

1-94790 

2-11338 

17 

.  18  1-42825 

1-55966 

1-70243 

1-8574!) 

2-02582 

2-20848 

18 

19  l-45r)81 

l-5!)8()5  1-75351 

1-922.50 

2-10685 

2-30786 

19 

20  1-48595 

l-()3862i  1-80611 

l-!)8!)7!) 

2-19112 

2-41171 

20 

21  'l-515r,7 

1-67958 

1-86029 

2-05i)43 

2-27877 

2-52024 

21 

22  1-54598 

1-72157 

1-91610  2-13151 

2-36992 

2-633^5 

22 

23  1-57690  1-76461 

1-97359  2-20()ll' 

2-46472  2-75217 

23 

24 

1-60844  1-80873 

2-03279  2-28333 

2-56330  2-87601 

24 

25 

1-64060  1-85394 

2-09378  2-3^)324 

2-66584  3-00543 

25 

?(; 

1-67342  l-!)0029 

2-15659 

2-44596 

2-77247  3-14068 

26 

27 

1-70689  1-94780 

2-22129 

2-53157 

2 -88337  j  3-28201 

27 

28 

1-74102  1-99650 

2-28793 

2-62017 

2-99870  3-42970 

28 

29 

1-77584  2-04641 

2-35657,2-71188 

3-11865 

3-58404 

19 

30 

1-81136  2-0!)757 

2-42726  2-80679 

3-24.840 

3-74532 

30 

31 

1-84759  2-15001 

2-50008' 2-90503 

3-37313 

3-91386 

31 

32 

1-88454  2-20376  2-57508;  3-00671 

3-50806 

4-08998 

32 

33 

t-92223  2-258851  2-65234  3-11194 

3-64838 

4-27403 

33 

34  ; 

L -96068 

2-31532;  2-731!)l  3-22086 

3-79432 

4-46636  34 

POWEU.S  OF  CERTAIN    NUMbEUS, 
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No. 

500 

1 

2o:j 

2 

117 

3 

252 

4 

618 

5 

226 

6 

08(; 

7 

210 

8 

610 

9 

21>7 

10 

285 

11 

588 

12 

220 

13 

194 

14 

328 

15 

387 

16 

J38 

17 

548 

18 

'86 

19 

71 

20 

)24 

21 

M) 

22 

17 

23 

01 

24 

4.-} 

25 

68 

26 

01 

27 

70 

28 

04 

19 

32 

30 

86 

31 

}8 

32 

)3 

33 

56, 

34 

No. 


1 
2 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 


105 


1-06 


1-050001 
1-102501 
1-1576311 
1-21551  1 


1-07 


1-08 


1-27628 

1-34010 

1-40710 

1-47746 

1-55133 

1-62889 

1-71034 

1-79586 

1-88565 

1-97993 

2-07893 

2-18287 

2-29202 

2-40662 

12-52695 

;2-65330'3 

2-7859<)  3 


■06000 
12360 

■26248 

■33823 

;n852 

■50363 

■59385 

68948 

■79085 

89830 

01220 

13293 

26090 

39656 

540352 

69277  3 

85434  3 

02560  3 

20714;3 

39956  4 


3^07152i3- 
3-22510J4- 
3-38635  4- 
4- 
4- 


2-92526.3-60354  4 
81975  4 
04893  5 
291875 
54938  5 
82235  6 


'.'.r.r. 


55567 


3-73346 
3-920135 
4-11614'5 
4-32194'5 


11169  6 
41839  7 
74349  7 
4-5380416-08810  8 
45339 '8 
84059  9 
25103'9 


4-76494  6 
5-00319  6 
5-253357 


•07000 

•14490 

•22504 

-31080 

-40255 

•50073 

•60578 

•71819 

•83846 

-96715 

-10485 

-25219 

-40985, 

-57853 

•75903 

•95216 

-15882 

•37993 

•61653 

•86968 

•14056 

•43040 

•74053 

•07237 

•42743 

■80735 

■21387 

■64884 

11426 

61226 

14511 

71527 

32531 

97811 


1-08000 
1^16640 
1-25971 
2-36049 
3-46933 
1-58687 
1-71382 
1-85093 
1-995)00 
2-15893 
2-33164 
2-51817 
2-71962 
2-93719 
3-17217 
3-42594 
3-70002 
3-99602 
4-31570 
4-66096 
5-03383 
5-43654 
5-87146 
6-34118 
6-84848 
7 -3!)  635 


1 
1 
1 
1 
1 
1 
1 
1 
2 

2 
2 

3 
3 
3 
3 
4 
4 
5 
5 
6 
6' 
7 
7' 
8 
9 


1-09 

09000 
18810 
29503 
41158 
53862 
67710 
■82804 
!)9256 


7-98806  10 
8  •62711111 
9-3172712 
10-0626613 
10-8676714 
11-73708  15 
12 -676051 17 
13-69013  18 


17189 

•36736 

-58043 

-81266 

•06580 

-34173 

•64248 

•97031 

•32763 

•71712 

14166 

■60441 

■10881 

■65860 

■25787 

91108 

62308 

399 1() 

24508 

16714 

17218 

26768  17 

4617719 

76333  21 

1 8203  23 

728  U  i>5 


1-10 


2 
2 
2 

3 
3 

r 
C 

4 
4 
5 
5 
6 
6 
7 
8 
8 
9 

10 
11 
13 
14 
15 


-10000 

1 

•21000 

-33100 

3 

-46410 

4 

•61051 

5 

•77156 

(') 

-94872 

7 

•14359 

8 

•35795 

9 

•59374 

10 

■85312 

11 

-13843 

12 

•45227 

13 

•79750 

14 

•17725 

15 

•59497 

16 

•05447 

17 

•55992 

18 

•115!>1 

19 

•72750 

20 

•40025 

21 

•14027 

22 

•95430 

'23 

•84973 

24 

•83471 

25 

•91818 

26 

•10999 

27 

•42099 

28 

•86309 

29 

.44940 

30 

•19434 

31 

11378 

32 

•2r>515 

33 

•54767 

34 

No. 
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AUlTlkMETIC. 


VULGAR  FRACTIONS. 

The  numhcrs  which  hnve  so  t'lw  bcou  consi(UM'cd  beg-in 
with  1,  and  <,'-o  on  iiuTcnsin^-  by  1,  cacli  iiiinibcr  bcinyf 
greater  hy  1  tlijiu  the  miiuhrr  Just  hcfoi'i!  it.  Such  num- 
bers are  caHcd  Aviiok^  minihers  or  hitc^ers. 

Besides  tiiese  tliere  are  otiier  iuinil)ers,  soiuc  of  them, 
such  as  oni'-half,  thrce-qiufiiei's,  beiii^'-  less  than  1,  nrid 
others  such  as  ttro  ami  a  half,  three  ami  a  (imtrter,  being 
jL^reater  than  onc^  wiioie  number  and  U'ss  than  tlie  next 
higher  wliole  number. 

These  numbers  are  called  Fractions,  those  less  than  I 
being  called  Phopkr  Fractions,  and  those  greater  than  t 
Improper  Fractk )Ns. 

Note. — It  will  be  seen  hereafter  that  whole  numliers 
may  also  be  r^gai'ded  as  fractions,  and  as  such  are  classed 
as  imp'.'ojHir  fractions. 

I'ROPER    FRACnnXs. 

If  a  unit  be  divl«led  into  two  eijual  parts,  each  of  these 
parts  is  called  a  haff;  if  into  thret!  eijual  ]»arts  each  is 
called  a  third;  if  into  four  e(|ual  i)arts,  a  fixu'th  ;  and  so 
on,  the  i)art  in  each  case  taking  its  name  from  the  num- 
ber of  these  parts  reciuired  to  make  up  tln^  whole  nnit. 

And  we  speak'  of  any  number  of  these  parts  in  the  same 
way  that  we  do  of  a  number  of  feet,  pounds  or  dollars; 
but  the  notation  employed  Avlieii  we  come  to  fcrite  them 
is  very  diffenuit.  Thus  for  tl^u'ee  dollars  we  Avrite  ^.'J  ; 
for  four  pounds,  we  write  I  lbs.;  where  the  character  or 
symbol  denoting  tlu^  kind  of  thing  under  consideration  is 
l)laced  to  the  right  or  left  (and  sometimes  directly  above) 
that  denoting  the  nunihev  of  things  ;  but  for  three-fourths 
we  write  | ;  the  4  in  this  expression,  which  tells  the  kind 
of  thing  under  consideration,  namely,  /o/o'M.s'_,  being  placed 
directly  below  the  ii,  which  tells  th.e  number  of  fourths. 

This  symbol  -l  is  calhul  a  Fraction,  and  indicates  that 
a  unit  of  some  kind  has  been  divided  into  4  ecpial  parts 
and  that  3  of  these  parts  are  under  consideration. 


VUL(JAU    FHAdiONS. 
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The  4  which  tolls  tlu-  kind  or  denOiU'tuii  am  of  the  parts 
(and  thorctbrc  also  the  nuniltcr  of  parts  into  which  the 
unit  lias  been  divided),  is  called  the  ilcnoininittoi'.  The  H, 
which  indicates  the  number  of  parts  taken  (i.  e.,  enumei'- 
ates  them)  is  called  the  minu'iuttor.  The  numerator  and 
denominator  are  called  the  Tet'ms  of  a  fraction. 

If  the  numerator  of  a  fraction  be  a  smaller  mimber  than 
the  denominator  it  is  evident  that  the  number  of  parts 
taken  is  less  than  the  number  of  parts  into  which  the  unit 
was  divided,  and  therefore  that  the  fraction  denotes  a 
numl)er  less  than  the  unit  or  1.  kSucIi  fractions  are  ac- 
cording-ly  called  Proper  Fractions. 

IMI'KOl'KH    FKACTIOXS. 

If  we  take  four  fourths  or  11  vi;  fifths  of  any  unit  it  is  clear 
that  we  take  the  whole  of  that  unit,  and  therefore  every 
such  fraction  as  j,  I  or  ,')  is  ('(jual  to  1. 

The  word  fraction  {i'r^nw  fntcfns,  broken)  strictly  means 
a  part  broken  off,  and  cons('(iuently  denotes  something"  less 
than  the  whole.  Such  cxi)ressions  therefore;  as  [,  not  in- 
dicating II  part  of  a  unit  are  calkid  Improper  Fractions. 

If  now  we  suppose  two  or  more  units  to  be  divided  each 
into  five  equal  })arts,  Ave  may  consider  as  many  of  these 
]>arts  as  we  please,  and  thus  we  may  have  such  fractions 
as  T,  \.;',  etc.,  where  the  numerator  is  g-reater  than  the 
denominator.  These,  for  the  reason  given  above,  are  also 
called  improper  fractions.  Proper  and  improper  fractions, 
are  called  Simple  Fractions. 

MIXKl)    XLMI{Ki{S. 

Let  us  consider  the  improper  IVaction  i^^;  we  know  that 
live  fifths  are  equivalent  to  1,  and  that  ten  fifths  are  there- 
fore equal  to  2,  and  consecjuently  that  the  fraction  V'  is 
equivalent  to  2  and  ;^,  we  thus  see  that  every  imi)roi)er 
fraction  is  ecpiivalent  to  a  Avliole  number,  or  else  to  a 
Avhole  number  and  a  proper  fraction,  and  that  the  whc»le 
number  can  be  obtained  by  finding-  liow^  often  the  dencan- 
inator  of  the  fraction  is  contained  in  the  numerator,  and 
also  that  the  remainder,  after  dividing-  (if  any)  will  be  the 
numerator  of  the  proper  fraction. 


\- 
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AllITHMKTIC. 


I 


Such  number  airo  expressod  l)y  wrlthi'*'  tlio  wholo  num- 
ber tlrst  wir,li  the  v'rnction  close  utter  it ;  thiis^  tirtmiulthr'e- 
fifthfi  would  l)c  written  2i{.  Such  numbers  are  cnlh^d 
Aliased  Numbers.  ThuH  wo  soo  tluit  every  improper 
fraction  may  bo  expressed  either  as  a  whole  or  as  a  mixed 
immber. 

EXERCISE. 

Express  the  following  imjtroper  fractions  as  whole  or 
mixed  numbers  : 


i- 

.■»2  7 
4  . 'J  8  7  5 


.(5) 

,(l)\    i..'J8  7l 

(13)  -nv/ii. 


(«) 
(10) 


27 
"IT* 

og 
11- 

1  0  0  O  0 


(3) 
(7) 

(11) 


(14)  ^S^^r.     (15) 


47 

7  fl  8 
-if 

1  0  1  0  I 

7  ()  :»  8  4  3 
U  5  'J  7  !\^' 


(4) 

(8) 
(12) 


.4482 

1 0  I  1 01 
1  Ol~"' 


Conversely  every  mixed  number  may  be  expressed  as 
an  improper  fraction.  For  if  wo  consider  the  number  31, 
then,  sinae  1  is  equal  to  live  fifths,  therefore,  3  is  eciual  to 
fifteen  fifths,  and  therefore  3^  is  eciuivalent  to  fifteen  fifths 
and  four  fifths,  that  is,  to  ninetecn-fifths,  which  we  express 
thus,  -^A-    Wo  have,  then,  the  following 


lUILE. 


To  reduce  a  mixed  number  to  an  improper  fraction  : 
Multii)!y  the  whole  number  by  the  denominator  and  to 
this  product  add  the  numerator  ;  this  will  give  the  num- 
erator of  the  improper  fraction,  Avhilc  its  denominator  is 
the  same  as  that  of  the  fraction  in  the  mixed  numl^cr. 


i  -[ 


EXi;:iKISE. 

Reduce  the  following  mixed  numbers  to  improper  frac 
tions  : 


(1) 

H- 

v^) 

(•^) 

0^. 

(4) 

H|i 

(5) 

17«. 

(6) 

57  A 

I'') 

14iV 

(8) 

(10) 

(11) 
(12) 

(13) 
(l») 


[)()■) 


347(1,;. 

:;.•}• 
•)  li ."  \  .■> 

"  '••  r  S  !t  • 

57(1:1!; 
lOlO'' 

1   7  (i  I  .•'. 

^   1^    •'    r    •? 


1  AH  ;»  4  7  n  0 
®"'''ff5  4T- 

0009  ^ "  *'  7 


(15) 
(IC) 
(17) 
(18)     10001,«,V 

(ID)     1000 -Wo 

(20)  873('.-,V,. 

(21)  im2,«^ 


«*V^J*<%>H»M"*  Mi«|-*iii.»it;>  i.>i4.^^w.».fc.l...— *»>yw 


'^  V  i4V  4 )  ■    )'  li^  lOT  lA  Wf . 
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as  whole  or 


COMI'OUNn  ^TfACTIONi*.  ; 

It  is  ovirlcnt  thjit  if  a  fourths  bo  repented  7  times  the 
result  w'll  he  '2\  fourths  ;  (1  Hvcn'hs  repeated  5  times  will 
be  HO  sevenths  ;  jiud  .soon.     Tluit 's, 

Hence  we  have  tlu^  following' 

UULK. 

To  mnltiply  a  fraction  l»y  m  whole  number:  Multiply 
the  nuuK'nitor  of  the  fraction  by  the  whole  nunilier  for  the 
niinierator  of  the  i»ro<lu('t  and  retain  the  same  (h^nominator. 

K.\  KUCISK. 

(1)  Multiply    ;■    l)y  I,  0^  H,  lo  and  lO. 

(2)  Multiply   ]l  by!),  1.%  2;}  and  47. 
(H)  ^lultiply  -i<^'J  by  4!>^  93  and  251;. 

If  any  unit  be  divided  into  1  e(puil  parts  and  each  of 
thes(!  fourths  be  divided  into  5  etiunl  parts,  it  is  (!vident 
that  the  unit  will  be  divided  into  20  e(pud  i)arts.  From 
this  it  follows  that  the  ilfth  part  of  a  fourth  is  a  twentieth  ; 
j  or,  as  it  is  written  : 

lofi^^^ 

[and  since  1  fourth  is  equal  to  5  twentieths, 

Then^fore  3  fourths  ai*e  etjual  to  15  twentieths, 

And  1  tifth  of  B  fourths  is  ('(pial  to  1  liftli  of  15  twentieths. 

And  therefore  equal  to  .'J  twentieths  ;  or,  as  it  is  written  : 


i  of  ^ 


10* 


It  is  clear  also  that  2  fifths  of  8  fourths  is  twice  as  much 
as  1  fifth  of  3  fourths,  and  is  thei'efore  equal  to  6  twentieths, 
I  that  is  : 

2  of  ?  -   ^ 

From  this  it  api)eavs  that  a  fraction  of  a  fraction  may  be 
reduced  lo  a  simple  fraction  by  multi})lyin^'  the  two 
numerators  together  for  a  new  numerator,  and  the  two 
[denominators  together  for  a  new  denominator. 

B 


IS 


ARITHMETIC 


EXERCISE. 


Red  ace  the  following  to  simple  fractions  : 

(l)Jofi.  (2)  i  off.  (3)iof». 

(4)fof.V  (5)  i^- of  If.  {&)not'U' 

Again,  since  I  of  f  =  /^,- 

Therefore  ^  of  |  6f  |  =  f  of  -^%  = 


18      3x2x3 


140     7x5x4. 

Hence  it  appears  that  if  any  number  of  fractions  are 
connected  by  the  word  ^of  we  may  reduce  the  whole 
expression  to  a  simple  fraction  by  multiplying  all  the 
numerators  together  for  a  new  numerator,  and  all  the 
denominators  together  for  a  new  denominator. 
•  Such  expressions  as  -|  of  |,  |  of  |  of  f ,  are  called  Com- 
pound FRACTIONS. 

EXERCISEa 


Reduce  the  following  compound  fractions  to  simple  ones : 

(1)  J  of  J  of  i  (4)  «  of  ^B^  of  lA. 

(2)  4  of  I  of  |.  (5)  ^VV  of  ^VV  of  tAo. 

(3)  i  of  1  of  I-  of  1  of  |.  (6)  n  of  \r  of  -^/. 

Note. — Mixed  numbers  must  be  reduced  to  improper 
fractions  before  applying  the  rule. 


7?  of  5|-. 


(8)  f  of  7^  of  41 


(9)  1^  of  19j-V  of  lOO^V 
(10)  -V-  of  1^\\%  of  1^^^. 


Since  one-fifth  of  f  is  /^,  and  since  one-fifth  of  anything 
is  the  result  obtained  after  dividing  it  by  5,  it  follows  that 
f  on  being  divided  by  5  gives  /^  for  quotient,  or 


3    '    K—    3 


Hence  we  have  the  following 


RULE. 


To  divide  a  fraction  by  a  whole  number :  Multiply  the 
denominator  of  the  fraction  by  the  whole  number  for  a 
new  denominator  and  retain  the  same  numerator. 
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i 


of  I 


[^  Of  ||. 

L. 

fractions  are 
ce  the  whole 
lying  all  the 
,  and  all  the 

)r. 

-e  called  CoM- 


to  simple  ones: 


of  TTJ^TF- 


8    nf  i^ 
TT  OI    19 

A'    1"^ 
1_Q^0-  of  -V- 

Id  to  improper 
of  lOO^V 

j-Q  of    l-u9¥' 

t'th  of  anything 
it  follows  that 
knt,  or 


;    Multiply  the 
number  for  a 
lerator. 


1.  Divide 

2.  Divide 


EXERCISE. 

5-  by  2,  3,  4  and  8. 


IS 


by  8  and  by  10. 


3.  Divide  Ji;?  by  125. 

If  tlie  fraction  J  be  multiplied  by  5  the  result  will  be 
Y-,  and  if  Y'  ^^e  divided  by  5  the  result  will  be  ^  ;  but  it 
is  evident  tliat  this  operation  must  give  us  the  quantity  we 
started  with.  It  follows,  therc^fore,  that  if;  and  {^  must  be 
equal  to  one  another.    Hcneo_,  if  both  terms  op  a  fraction 

Bl'.  multiplied    liY    THE    SAME    NUMBER,  THE    VALUE  OF  THE 
FRACTION   REMAINS  THE  SAME. 


XllUa,       y  —  -j;^ —  77-J 
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•i  9' 


&C. 


It  W'"l  thus  appear  that  we  can  change  a  fraction  intq 
another  whose  denominator  is  any  multiple  of  its  denom- 
inator by  multiplying  both  terms  of  the  fraction  by  the 
nunil)er  of  times  the  proposed  denominator  contains  the 


j  given  denominator. 

Thus,  to  reduce  5  to  a  fraction  whose  denominator  is  50, 
[multiply  both  terms  of  the  fraction  by  8  (the  number  of 
[times  7  is  contained  in  5()),  and  the  result  is  i^. 

EXERCISE. 

I     1.  Change  ^-  to  an  equivalent  fraction  whose  denom- 
inator is  12,  20,  48,   100. 

2.  Find  the  fraction  with  least  denominator  which  shall 
)e  equal  to  |,  to  I,  to  i|. 

3.  Reduce  I  and  f  to  fractions  which  shall  have  28  for 
^heir  denominator. 

4.  Reduce  |  and  -^  to  fractions  which  shall  have  the 
lame  denominator. 

5.  R^auce  f,  |^  and  |  to  fractions  which  shall  have  60 
)r  denominator. 

6.  Reduce  |,  |-  to  fractions  having  24  for  denominator. 

7.  Reduce  |,  I,  §  to  fractions  having  18  for  denomin- 
Itor. 

8.  Reduce  |,  I,  ]^,  |  and  {'^  to  equivalent  fractions 
diich  shall  have  the  same  denominator. 


i 


yi 


.1 1 
Ill 
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ARITHMETIC. 


Ag-ain,  if  wo  take  .Vq  and  divide  l)otli  its  tonus  by  5  we 
obtain  ^^  which  has  boon  shown  to  bo  equal  to  v^  5  lienoo, 

IF  BOTH    TERMS  OF    A    FRACTION   BE   DIVIDED    BY    THE    SAME 
NUMBER,  THE  VALUE  OF  THE  FRACTION  REMAINS  THE  SAME. 

Tbn^     30  _  1  r,  _  5 

Wlien  both  terms  of  a  fraction  liave  been  thus  divided 
by  all  numbers  which  Avill  divide  them  both,  the  fraction 
is  said  to  be  reduced  to  its  lowest  terms. 

Hence  we  liavc  the  following 

RULE. 

To  reduce  a  fraction  to  its  lowest  terms  :    Divide  both 

numerator  and  denominator  of  the  fraction  by  any  number 

that  will  divide  tluun  both,   and  contiime  this  0})eration 

•until  a  fraction  is  obtained  whose  terms  have  no  common 

factor. 

Thus,  5ii!   (dividing  by  5)  =^^^  (dividing  by  3)  ^|i  =  ^. 


EXERCISE. 

Keduce  ihe  following  fractions  to  their  lowest  ter 


ms 


1. 

5. 

9. 

13. 

Note. — When  common  divisors  can  no  longer  be  deter- 
mined by  inspection,  the  method  of  finding  the  G.  C.  M.  of 
two  numbers  must  be  used. 


.'* 

<■)        1  5 

3. 

21 

4. 

18 

Tf 

-•      -^0' 

2S' 

2T* 

1  « 

a     4v» 

"*     56* 

7. 

7  2 

8. 

;i3 

•lU' 

i»"0* 

5  5- 

4  5 
7  5* 

10     -" 

11. 

1  2(1 

1  H  ¥• 

12. 

147 

1  !»  «  • 

25  6 

TQ8' 

14.       li  4  3 

15. 

♦i  2  5 
T 0  ()  0* 

16. 

2«4 

3T8* 

17. 
21. 


i;j3 
iTT* 
1  !iil 

18  8  1* 


18. 


187_ 
"2  1  * 

£80 
8  12* 


in       2  5)  9 
OQ       (i;)4  2  7 


20. 
24. 


145 

'2(y:i* 
17  9  5  7 
5  '4  5  4  tr* 


In  reducing  compound  fractions  to  simple  ones  the  com- 
mon factors  should  be  struck  out  before  applying  the  rule. 
Thus,  in  the  following  examples  : 

Ex.  1.  Reduce  |  of  -^  to  a  simple  fraction. 

2x3 


of  4  = 


3x5 


Now  striking  out  3,  which  is  a  factor  of  both  numer-^ 
jOr  and  denominator,  we  have  the  fraction  reduced  to  ; 
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n<^er  be  deter- 
thc  G.  C.  M.  of 


Ex.  2.  Reduce  f  of  ||  of  y\. 

8x  15x  3 
Res  alt  =^ — ^. — 77. 
9  X  24  X  10 

Here  we  see  that  8  occurs  in  the  numerator  and  is  also 
contained  in  the  denominator  as  a  factor  of  24  ;  and  the 
same  is  true  of  3  ;  striking  these  out  we  have  left 

15 

9x10 

Here  ag-ain  we  notice  that  3  occui's  as  a  factor  of  9  and 
also  as  a  factor  of  15,  while  5  occurs  as  a  factor  of  15  and 
also  as  a  factor  of  10.  Striking  out  these  common  factors 
we  have  left 

1         1 

"6 


I  as  the  final  result. 


3x2 


EXERCISK. 


3. 


^  of  -"*  ^- 


Reduce  the  following  compound  fraction  to  simple  ones  i 
1.  1  of  for  i.  2.  f  of  "ofi^. 

A        12    (^f  1)5    ^.f     5  7_ 
1  :$  1  !•  1  M  (J* 

5.  -A  of ;?  of  --i  of  ^. 

6.  |of  V  of  ,v,of  l^of  f[. 

7.  \  of  i:  of  2.\of  15:. 

8.  ^of^;:ofiofG,Vofi|of2A. 

i)       M  "J  17    of  7  7  4    ,.f   1  0  1  7    nf    _5  «!" 

"  •    10  17      ^  (i  1  r>  ^*     '.to.t    ^^    iitafT" 
10     1  ■'  of  '  •*  of    •'  -^    of    *  '•*    of  1  «     of 

iU.     ^j  OI   ^g^  01     J5  5    Ul    jjjjj   Ul    ±25^    "^ 


IJ) 
105 


of  Ui,  of  Ul 


13^8 


5  8" 


To  show  tliat  I  of  2  =  f. 

If  each  of  two  units  be  divided  into  5  ecjual  parts  each 

[of  these  parts  will   be  one-fifth,  and  there  will  be  10  of 

[them.     If  now  we  separate  these  10  fifths  into  groups  of  2 

[each  there  will  be  5  of  these  groups.     We  shall  have  thus 

livided  2  into  5  equal  parts,  and  we  find  that  each  part 

ionsists  of  2  fifths  ;  that  is 

iof2  =  ^ 

lIso,  since  the  fifth  part  of  any  number  is  obtained  by 
Lividing  that  number  by  5,  it  follows  that 

1  =  1  of  2  =  2-5. 
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ARITHMETIC. 


I 


Therefore   every  fraction  expresses  the  quotient  of 

THE   numerator   BY   THE   DENOMINATOR. 

It  will  also  he  seen  from  this  that  every  whole  numher 
may  he  exi)resse(l  as  a  fraction  having  1  for  its  denomin- 
ator ;  thus, 

5  =  f,  for  1-5^1  =  5. 

Therefore  also  a  whole  number  may  he  expressed  as  a 
fraction  having*  any  proposed  denominator.  Thus,  to  ex- 
pr*>ss  7  as  a  fraction  whose  deiioniiuator  is  5.  we  have 


7 


.•i  r. 

-     s 


exp:rcise. 

1 .  Express  i>  as  a  fraction  whose  denominator  is  6,  7, 
iO,  100. 

2.  Express  AV,)  as  a  fi*action  whose  denominator  is  14, 
19,  23. 

To     h'EDUOE     FHA(JTIONS    TO    OTHERS     HAVING    A   COMMON 
DENOMINATOR. 

Suppose  we  have  tlie  fractions 

r'    •-'  and  r, 

and  that  we  are  rccjuircd  to  reduce  them  toother  fractions 
which  shall  have  a,  common  denominator.  It  is  evident 
that  this  denominator  must  contain  3,  5  and  7,  that  is, 
must  he  a  multiple  of  3,  5  and  7,  such  as  105,  210,  315, 
etc.,  and  therefore  the  required  fractions  would  be 


or 
or 


1  ()-)>  1  o  ,-.»  To ->» 

1  4  ()  1  2  fi  (i  0 

•J  1  ()  18  9         0  0 

ai5»  ai5>  ^1S^» 


and  so  on. 

In  reducing  fractions  to  a  common  denominator,  how- 
ever, it  is  most  convenient  to  select  the  least  denominator 
that  will  contain  all  the  given  denominators,  that  is,  to 
take  the  h'ast  common  multiple  of  mH  the  (hniominators. 
Hence  we  have  the  following 


u     1. 


VOXUiiil  FRACTIONS. 
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rOTIENT   OF 


tor  is  6,  7, 


A    COMMON 


inuintors. 


RULE. 

« 

To  reduce  fractions  to  equivalent  fractions,  which  shall 
have  a  common  denominator  : 

1.  Find  the  1.  c.  m.  of  all  the  denominators. 

2.  Multiply  both  terms  of  each  fraction  by  the  number 
of  times  its  denominator  is  contained  in  this  1.  c.  m. 

Ex.  To  reduce 

6      17        5 

¥>   ^f    1 2»   ¥> 

to  a  common  denominator. 

The  1.  c.  m.  of  8,  6,  12,  and  9  is  72. 

The  first  denominator  8  is  contained  in  72  the  1.  c.  m.  9 
times,  therefore  the  first  fraction  |  becomes 

5x9     45 


8x9     72. 
Similarly,  the  second,  ^  becomes  || 


the  third  j\ 


<( 


42 

and  the  fourth        "        f| 
The  resulting  fractions  are,  therefore, 

4  5      12     4  2     nrtr\    '^  ^ 
EXERCISE. 

Reduce  the  following  fractions  to  eqaivalent  ones  with 
the  least  common  denominator  : 

Note. — If  the  fractions  are  not  in  their  lowest  terms, 
they  should  be  reduced  to  their  lowest  terms  before  apply- 
ing the  rule. 


•<        7       8       1 
^'    ■9»    T"5»    ^' 

9       2      3      4      6 
^'     Sf   T>    5^»    ^* 

q       14         7         2319 
**•    T5"'    Tl'    -^T'   2T' 

A        I          I            r               1 

r.         7        16      29 

fi     6      30       121 
"•    T»  Tf  9>    TT^  ^'    2T- 

7         7         5       19      13 
•  •    'iSt  TF>  ■2'4>  T5» 

68 

8.  ^  of  f,  6|,  1  Of  7i. 

9.    Y^    01  ^,  11 1  St 

1  nf  18 

2  ^^    T 

Of  3|. 

10.  ^  of  i  of  f ,  i  of  1  of  ,\, 

•^  of  A  of  A. 

To  compare  fractions 

IN 

magnitude  : 

Suppose  we  wish  to  know  which  is  the  greater  of  the 
two  fractions,  4  and  ? . 

This  cannot  readily  be  done  so  long  as  they  have  differ- 
ent denominators,  for  we  cannot  at  once  say  whether  4  out 
of  5  equal  parts  are  greater  or  less  than  5  out  of  7  equal 
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paft3.  But  if  we  chang-o  them  for  their  equivalent  frac- 
Mons  with  a  common  denominator,  they  become  respect- 
ively :  i  , 

and  we  can  at  once  say  that  28  out  of  85  equal  parts  are 
greater  tlum  25  of  these  parts,  and  consequently  we  know 
that  I  is  greater  than  I\ 

EXERCISE. 

1.  Which  is  the  greater  ^  or  I-  ? 

2.  Find  the  least  of  the  fractions  ;";,  l  and  \i. 

3.  Arrange  ^,  ?,,  |  in  order  of  magnitude,  beginning  with 

the  greatest. 

I,  A,  1}  ill  order. 
I-  of"f,^.jV  and  4  of  2. 

7       11        5_   .,,,fl    2', 
T'J»    1!"1>    it)    "-^^^^    c,  0' 
1(1      O.J      2  13      r,!,/]    O   5 

•^  df  f  of  4,  f  of  T^  Of  7,  ]  of  j^  of  5]  and  if 

18       ]  0      2  2    o^^l    2;i 
I  it)     2  0»     2;}    "'•'^'^*    "a  f 

If  we  take  the  fraction  j?  and  form  another  fraction  by 
adding  2  to  each  of  its  terms,  namely  ^,  we  shall  find  that 
the  fraction  so  foi'med  is  greater  than  th(M)riginal  fraction. 
By  this  means  we  may  often  d(!terraine  by  ins]"ection  which 
of  two  fractions  is  the  greatei'.  Thus^  to  compare  ]f,  and 
1^,  we  see  that  If-^  may  be  formed  l)y  adding  1  to  each  of 
the  terms  of  ]'^  and  therefore  .Vjl  is  greater  tlian  ]^-. 

So  also  in  the  two  fractions  ]!;  and  !:],the  second  frac- 
tion is  formed  by  adding  .S  to  each  term  of  the  first,  and 
therefore  the  second  fraction  is  tlic  greater. 

Again,  in  comparing  the  fractions 


4. 
5. 

6. 

7. 
8. 
9. 


and 


1  0 


we  oliservc  that  the  second  fraction  may  be  formed  from 
the  first  by  adding  4  to  its  numerator  and  3  to  its  denom- 
inator. If  3  be  added  to  each  term  of  4  the  frac^u^n  -^^ 
will  be  obtained. 


hut 


8 
1 

<) 

I  0 

10 


^^j.  is  greater'  than  4 


8^ 


From  these  examples  we  may  infer, 


VULGAR   FUACTIONS. 
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1.  That  if  one  fraction  can  be  formed  by  adding  tlie 
same  number  to  both  terms  of  another  fraction,  then  the 
fraction  so  formed  is  greater  than  the  otlier. 

2.  That  if  one  fraction  can  be  formed  by  substracting 
the  same  number  from  both  terms  of  another  fraction, 
then  the  fraction  so  formed  is  less  than  the  other. 

3.  That  if  a  fraction  can  be  formed  from  another  by 
adding  a  greater  number  to  its  numerator  tlian  to  its 
denoniinator,  then  the  fraction  so  formed  is  greater  than 
the  other. 

4.  That  if  a  fraction  can  be  formed  from  another  by 
substracting  a  smaller  number  from  its  numerator  than 
from  its  denominator,  then  the  fraction  so  formed  is  less 
than  the  other. 

EXERCISE. 

Determine  by  inspection  the  greatest  fraction  in  each  of 
the  following  cases  : 


3. 


2. 
4. 
6. 


1  (!  1  8 

17'  19' 

17  27 

7  1  « 


11      I'J 
lli'    1^* 
l.S       7 
;}ft>  ITo' 

7.  y,  i^  (change  ^  to  \'j  then  compare  \'j  and  }^). 

(5      1  7  (»      X     -** 

H»   'S'lr*  '  •      !)'    ;!7' 

I    2     3     t  11'^'''     " 


8. 
10, 
12, 


:i' 

9> 


a'  ii  5" 

_«        10 


\i     12     I  ;j 
12»   r;j>   14' 


(T'     7'     H'     !l  ' 


Fractions  may  sometimes  he  advantageously  compared 
as  follows :  }  is  evidently  greater  than  ]  ;  i  is  greater 
than  :  ;  j)  greater  than  ^\ ;  etc.  '^fhat  is,  Avhere  two  frac- 
tions have  the  same  numerator  it  is  evident  that  the  frac- 
tion having  the  greater  denominator  is  less  than  the 
other. 

Also,  where  fractions  not  having  the  same  numerator 
may  readily  be  exchanged  for  equivalent  fractions  which 
have  the  same  numerator,  tliese  fractions  may  thus  be 
compared  by  comparing  their  denominators  than :  f ,  ^; 
and  -^'jf  readily  reduce  to  ?,  j,  ^§  and  l^,  showing  at  once 
that  ^1  or  •;  is  the  great(^st  of  the  thi'ce  fractions. 

This  metiiod  is  preferable  in  the  case  of  fractions  having 
large  denominators. 


\ 
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Arrang-e  the  following  fractions  in  order  of  magnitude 
beginning  with  the  least : 


1. 


3       5       6 

19'    31'    37' 
5        11 


_8|       7      _8_ 
ill'    92'    105' 


3   i.     _     _        - 
*  97'    161'    353*    225' 

In  this  last  example  the  fraction  may  be  written  : 

1       J^     J^      J_ 

32^'    32^    32iV    32|' 

in  which  form  the  comparison  can  be  readily  made. 

ADDITION  OF  FRACTIONSo 

If  1  dollar,  1.  dollars  and  3  dollars  be  added  together 
their  sum  will  be  6  dollars,  and  so  if  1  seventh,  2  sevenths 
and  3  sevenths  be  added  together  their  sum  will  be 
6  sevenths  ;  or  as  it  is  written, 

T  +  T  +  T  —  T" 

Thus  it  will  be  seen  that  if  fractions  have  the  same 
denominator  their  sum  is  a  fraction  whose  numerator  is 
the  sum  of  their  numerators,  and  whose  denominator  is 
the  same  as  their  denominator. 

Hence  we  have  the  following 

RULE. 

To  add  fractions  which  have  the  same  denominator  : 
Add  their  numerators  together  for  a  new  numerator, 
and  under  this  place  the  common  denominator. 

EXERCISE. 

Add  together  the  following  fractions  ; 

9         3  7  a 

^'    Tir»    T^»    TS' 
An       1     nf  9    * 

6.  ^V,  i  of  I  J  of  |. 


1. 

3       2       4 
5»      5'      5' 

3. 

10  0         10            1 
S3  3"'     3  31T»     333 

5. 

«t          lO         « 
i5>    Y5'    "3  (J* 

VUUJAR   FUAOTIONS. 
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If  tlie  fractions  to  be  added  have  not  tlie  Bame  denom- 
inator, as  u 


2        .•(        4 

;!'     4.'     .1' 


tlicy  may  be  reduced  to  ('(luivalent  fractions  having  their 
least  common  'lenoniinator,  as 

4  0       4  r>       4  8 
«VIT>     sm    J^Hr 

ana  tneir  sum  can  then  be  found  by  the  metiiod  already 
g-ivcn,  thus  : 

4  0  I   4  r>  ,   4  8  _  1  « .-)  _  9 1 ;} 

\i'G  "r  0(7  "1"  ATT  —  "TTO"  ~  ^J^JJ* 

Hence  we  have  the  following" 

RULE. 

To  add  fractions  which  have  not  the  same  denominator : 
Reduce  the  given  fractions  to  equivalent  fractions  hav- 
ing their  least  common  denominator,  then  add  the  numera- 
tors and  under  their  sum  place  the  common  denominator. 


EXERCISE. 

i-^iad  tlie  sum  of, 

1.  -^  and  f . 

2.  I  and  ^. 

3. 

1-  and  |. 

4.  «and^-»-. 
7.  1,  f  and  4. 
in    "     0     7    12 

^^'     7>   T4»   Tr>    iJT' 

mil       1      1 

^•^'     ()>    11»   iriT'   TIIT' 

5.  11  and  ^«. 

8.  1,  i  and  |. 
11      7     1     1    10 

14.  n,  41,  5-^. 

6. 

9. 

12. 

13  nriH   -« 

4      5      6      7 
"5>    ^J    T'    8- 
1111 
T»    17'   2T'  ^T 

Sum  -=  I'Ji  4-  4)5  -h  5J. 

--=3  +  1+4  +  1  +  5  +  1 

=3+4+5+1+1+^ 

=  12  +  ^  +  ^  +  1 

■     -12 +  1-1 

=  12  +  1  1- 
_  m  1 

In  such  cases,  therefore,  w(i  first  add  th(^  Avhole  numbers 
then  the  fractions  and  then  add  the  two  results  together. 

15.  T).!  and  7|.  16.  5!!  and  41. 

17.  !)7\-  and  11-^1.  18.  4^,  6',  1$  and  f. 

l\).  Ill  1 ',  —  'ind  :,. 

(KchIucc  the  improper  fractious  to  uiixtKl  numbers,  then 
proceed  as  belbre. ) 
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'  EXERCISE — (  Continued). 

20     Kil    7'    4."    1**    '"    -7 

21.  Find  fhc  value  of 

l+{\ofl  ot'lOz  +  'i  ot  ;!  of  *[;. 

Here  we  must  first  reduce  the  compound  fractions  tc 
simple  ones,  thus, 

•■*    of  7  ni'  1 0-  —   •'*    nf  ^  of  ^  a  _  a  4  ...  i;>  f, 

|of^of|^..i, 

.-.    ^+VVonoflO:  +  ?of  J0f|« 
_  Q  8tt 

22.  Find  the  value  of 

f  of  1  +  j' of  4^  +  «  of  (I  -f  ^)  +  III  of  (^  +  i). 

Here  we  must  first  add  the  fractions  within  the  brackets, 
thus, 

anda  +  ^)  =  :|^ 
Thu3  the  expression  becomes  reduced  to 

>f|+^of  u  +  «ofi|  +  ^i;ofiii. 

Next  reduce  compound  tractions  to  simple  ones,  thus, 

2  of  l  =  U^ 

-^0f4|  =  -»; 
Thus  the  expression  becomes  reduced  to 

-1  -|_  »  4.  25    ,    3  2  3 

Find  the  value  of 

23.  2 +5^, +11  of  2^-1- G^. 

24.  fofV\  +  }of,V+;}of(i  +  }|)  +  />f(;^fl.) 


yULOAU  FUAOTIONS. 
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SUBTRACTION  OF  FRACTIONS. 

If  from  a  jj^roup  of  7  njiplcH  i  niqAnH  ha  taken  there  will 
be  i\  «pi)les  left,  aiul  ho  if  from  7  niutiis  4  iiintlis  be  taken 
there  will  he  .'J  ninths  left,  or  as  it  is  writtcMi, 

7         4  _.  .1 

ll  ~  i»  —  0 
Thus  it   is  seen   that  if  two   I'raetions    have  the  same 

denominator  their  dirt'cninee  is  a  fraction  whose  numerator 
is  th(i  (litt'erence  of  their  numerators,  and  whose  denomin- 
ator is  the  same  as  their  denominator.  Hence,  we  have 
tlu!  following 

RULE. 

To  find  the  difFerence-  between  two  fractions  which  have 
the  same  (Uniominator,  take  the  dift'erence  between  their 
numerators  for  a  new  numerator,  and  under  this  i)lace  the 
common  denominator. 


EXERCISE. 

Find  the  difference  between 
1.  \  and  |.         2.  ^  and  |. 
4.  il  and  ^„.     5.   j}^  and  J|- 

Find  the  value  of 


3.  \^^  and  \  1 
6.  -j-Yt  and 


I  IT 


7    4^  -  * 

10    78  _  6 


8. 


11       7  -  ■■* 


10 
TT7J' 


0.    3^-^. 
19      7  _  » 

i.w.       -rr    —    3". 


Suppose  we  require  the  difference  between 

r  and  I 
We  cannot  find  it  in  their  present  form,  but  if  we  re- 
duce them  to  their  equivalent  fractions 

4  0     oi,f1     2  1 

we  see  aL  once  that  their  difference  is 

1  '.I 

Hence  Ave  have  the  following 

RULE 

To  find  the  difference  between  two  fractions  which  have 
not  the  same  denominator  : 

Reduce  them  to  equivalent  fractions  having  their  least 
common  denominator  ;  take  the  difference  between  these 
new  numerators,  and  under  this  difference  place  the  oom- 
Qion  denominaf^or. 
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3. 

S). 


/j  and 


1 


.•I* 


U 


V;,  and  -''" 


lift 
I) 


11). 
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KXKKCISK. 

Vhu\  tUc.  ditlVrciK'c  lu^twciMi 

1.  A  and  J.'     2.  J^  and  \. 
4.  -J»^  and  |:,    5.  i|  an(l,\:^ 
7.  nand;;^.    8.  :",  and  ;V 
10.  37;;  and  14:.  U.  |  of  I  and 

12.  ^  of'^  ofC.  and  ]  oi' I  or2},. 

13.  TluiHuni  of  J,  /,  and  \  and  the  sum  of  'J  and  '*. 

14.  Tlie  sum  of  ^'„  and  ,',,  and  their  dirt'ercnce. 

15.  |;.;+«  and  ■+HU." 

16.  ii  +  ,\  of  3:^  and  1  J  + «  of  ;,^  of  I  J. 

Find  the  value  of 

In  examples  like  (22),  Avhere  the  difference  between 
two  mixed  numbers  is  recjuired,  it  is  not  necessary  to  re- 
duce the  mixed  iiumlKn's  to  inipropc^r  fractions,  for,  since 
3  and 

away 

is  subtracted  the  remainder  is  2.\  ;  we  have  next,  there- 
fore, to  find  the  valuo  of 

H  - 1 

Now,  it  does  not  matter  whether  I  is  taken  from  2  or  from 
^  so  long"  as  the  whole  (juantity  2^  is  diminished  by  |,  we 
may,  therefore,  take  I  from  2  (and  this  part  of  the  opera- 
tion can  always  be  done  mentally),  leaving  1  j,  and  also 
the  \  which  must  now  be  added  to  li.  This  is  done  in 
the  way  already  explained,  and  therefore  the  result  re- 
quired is 


I  are  both  to  be  taken  from  5f„  we  nuiy  first  take 
3  and  then   take   I  from  what  is  left.      When   3 


Find  the  value  of 

23.  17^-V-15«. 


H  +  l  which 


"1  r; 


1 20-  ^  •'* 


24. 
26. 


Q 1 1 3  912 

1  1>         12 


25.   136,^^ 
(Change  the  improper  fractions  -^'^and  -Y-  Vo  mixed  num- 
bers, then  subtract). 
27.  Find  the  value  of 

This  value  may  be  found  in  several  ways  : 


VUr/lAR   FRACTIONS. 
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KX  ERCIKK — (  Confirmed). 

1.  TW  may  proceed  tliiiH 

lind  the  vnliK^  of  ^  -  '•,  which  in  ^J{, 

to  tluH  add  \l  which  gives  1^'^ 
from  this  tai^c  \  wliich  leaves  l^jj 
and  from  tills  take;  ^  and  we  have  |}^ 
as  the  final  result. 

2.  Since  additions  and  8U})tractions  may  be  performed 
in  any  order,  the  fractions  may  be  arranged  thus  : 

Then^  +  U  =  H;(; 

3.  Since  ^,  \  and  I  arc  all  to  be  talcen  from  the  sum  of 
I  and  ]^,  we  may,  instead  of  subtracting  these  fractions 
one  at  a  time,  subtract  them  all  at  once,  that  is,  find  their 
sum  and  then  subtract  it  from  the  sum  of  ^  and  -}^,  thus  : 

14.  IB  _  1  13  . 

1  1  ■•»      1   :>   _  6  a 
^Tfl"  ~  ^12"ir  —  8TT* 

This  last  method,  in  most  cases,  though  not  always,  gives 
a  readier  solution  than  cither  of  the  oth(U's. 

When  fractions  are  enclosed  in  brackets  their  value 
must  first  be  found  and  then  the  result  must  be  added  or 
subtracted  according  as  the  bracket  has  the  sign  +  or — 
before  it. 

28.  Simplify  8^\-  of  2/„  -  (3|  +  7^-  -  3^). 


8 


of  0_J    _  «  8  1 
T5   "r  -Iff—   TIT 

3|  +  7i,      -        ~ 


and20-rV-7^f|  =  12i||.«. 


I  i 


of  I 


29.  Simplify  i,  of  'i  -  ^j-  of  3  |  +  «  of  2|. 

30.  Simplify  44  of  3  J^  -  2f  of  1  j-\  + 1  - 

31.  Find  the  value  of 

3^  +  4^  +  5^  +  1  of  ;-t-|off  off. 

32.  Find  the  difference  between 

•l-(i  +  i  +  A)andl-Qof  Jof^V) 


of  4i. 


! 
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EXERCISE — (  Continued). 
33.  Find  the  sum  of  tli(3  ^-rciitest  and  least  oi 

2  7       2  8       2  1)       ;}  0     , 
2  8>      2"!t>      .*}()»      ;i  1  •   > 

also  the  sum  of  the  other  two,  and  then   find  the  dift'er- 
ence  between  these  sums. 


MULTIPLICATION  OF  FRACTIONS. 

If  8  be  multipled  by  12  the  result  will  be  96  ;  if  8  be 
multiplied  by  G,  the  rialf  of  12,  the  result  is  48,  which  is 
half  of  D6  ;  if  8  be  multiplied  by  one-third  of  12  the  pro- 
duet  is  one-third  of  "JO  ;  if  by  one-fourth  of  12  the  pro- 
duct is  one-fourth  of  UG.  Thus  we  see  that  in  multiplying- 
by  whole  numbers^  whatever  part  one  multiplier  is  of 
another,  its  product  is  the  same  part  of  the  product  of  the 
other.  In  the  example  cited,  all  the  parts  taken  give 
whole  numbers,  that  is,  one-half,  one-third,  and  one-fourth 
of  12  are  all  whole  numbers.  We  assume  the  same  law 
to  hold  where  the  i)arts  taken  do  not  give  whole  numbers  ; 
so  that  if  any  number  is  multiplied  by  one-fourth  of  3  the 
product  will  be  one-fourth  of  that  obtained  by  multiply- 
ing- the  number  by  3.  But  one-fourth  of  3  is  |,  therefore, 
to  multiply  any  immber  by  |  we  must  lirst  maltiply  the 
number  by  3  and  then  divide  the  result  by  4.  Tlms^  to 
multiply  I  by  |,  we  first  multiply  4  by  3,  which  gives  -U  J 
we  next  divide  ^J-  by  4,  which  'gives  t^|.  Therefore  f 
when  multiplied  by  f  gives  -i§  a»  the  product ;  or,  as  it  is 
written. 


T   "^  4        2  s 


Since 


15 

28 


5x3  ^        5     3     5x3 

:—-,  therefore  ^x-^=^^ 


And  thuo  we  see  that  the  method  of  finding  the  pro- 
duct when  one  fraction  is  to  be  multiplied  by  another  is 
precisely  the  same  as  that  for  reducing  a  compound  frac- 
tion to  a  simple  one. 


II. -I 
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If  we  multiply  f  by  |  we  get  ^A  for  the  i)r(xhict ;  from 
this  we  infer  that  when  two  fractions  are  to  be  multiplied 
together  either  of  them  may  be  taken  as  the  multiplier. 
Now  suppose  we  require  the  product  of  three  fractions, 

I  i,  and  H. 

We  may  first  take  the  product  of  f  and  *-,  which  is  /. 

' _      therefore 

16      2x4x2 

7  " 


then  take  the  product  of  -{~^-  and  f,  which  is  Jj^'L 


2     4     2 


105     3x5x7 


Hence,  to  multiply  any  number  of  fractions  together, 
we  have  the  following 

RULE. 

Multiply  all  the  numerators  together  for  the  numerator 
of  the  product,  and  all  the  denominators  together  for  its 
denominator. 

Note. — Before  applying  the  rule  all  factors  common  to 
a  numerator  and  a  denominator  should  be  struck  out. 


EXERCISE. 


Find  the  product  of 

1. 
3. 
5. 
7. 

0. 


f  and  |. 
I  and  f . 
TT'  f  and  f . 

3     j4      5 
4'    5'    W 


2.   i  and 


2 
4. 

6. 
and  |.  8. 

4 J  and  y^^.  10. 

11.  191  f  of  ^  of^8|  and    12.  |  of  4  and  ]l  of  ^^  of  2 
s\''  ^^-  %  H,  3f  and5i. 

f  +  i  and  i  +  \.  15.   }  +  }  n,nd  |  -  -i. 

f  of(t+|-|)and(J  +  0x7i. 

'  ""     "       17''-ll-j--i,  yVandf  of.V 


I,  ^and  f_ 

'       '^      3  QTirl    1  fi 
1T>   TT»   ?^  ^"^^  XT' 

I  of  i-«  and  A  of  fi. 


14 
IG 
17 


Ql        'J«        J_7 


1  »i 
1  :iS> 


Find  the  value  of 
18.  §  X  f  X  4^  X  ■,\. 
20.  f  x|-|. 


22 

Proceed  thus : 


7 
ig" 


§x|  +  f. 


19.   If  x4|x,^. 
21.  fx  (-«-!). 


§xf-i 

i  J.  -  —  *_? 


■) 


i   I 


\ 
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EXERCISE — (  Confiuaed ). 


23. 


10 


-^X  ',  +  r^ 


(i 


In  such  cases  as  this  the  order  ol'  reduction  is  ns  follows 

L  Find  the  value  of  tlic  fractious  in  brackets. 

2.  Perform  the  multiplications  indicated. 

3.  Perform  the  addition  :<  arid  subtractions  indicated.  ^ 
Thus— 


t 


_.  1  -  \ 

ti  -    IS' 

X  ^  =-  -^ 

(!  V  ' 

^  «j  ~  3- 
-I 


tT  '^   1(7 

3 

4 


•1  7 

S-l' 


44x3^^-2|xl/ 
(^  of  71  -  A)  X  ^L 


i  J.  i 
■  +  "" 


lix4ix 


1  !• 


ifx(l-^A)  +  _^xlxaH-,\,). 


24. 
25. 
26. 
27. 

28.  A  +  Ax3i-(fxtl-i). 

2i).  Multiply  the  excess  of  J;}  over  the  sum  of  J  and  ^^  by 
the  difference  between  |  of  6f  and  {;  of  HI. 

30.  What    number   divided   by   7^   will   give    13 1   for 
quotient  ? 

31.  What  number  on  division  by  'z  +  I  of  Gi  Avill  give  | 
of  ( ^  -•  4)  X  7  for  quotient  ? 


DIVISION  0¥  FRACTIONS. 

If  60  be  divided  by  12  the  quotient  is  5. 

*"*  '■  one-halfof  12  tlie(j(iotientis  twicc5; 

'•'  one  third  "         "  3  times  5; 

"  one-fourth       "         "  4  times  5. 

Similarly,  if  any  number  be  divided  hy  one-fourth  of  3 
tlie  quotient  will  be  4  times  as  great  c;s  that  obtained  by 
dividing  the  same  number  by  3,  but  one-fourth  of  3  is  |; 
therefore,  to  divide  any  nurber  by  ^  we  must  iirst  divide 
the  number  bv  3  Mud  thea  !iuiitii)lv  th(;  result  by   1. 


VULGAR   FRACTIONS. 


35 


Thus,  to  divide  ?  by  |, 

We  first  divide  i  by  3,  whioh  gives  ^^^  ; 

Wc  next  multiply  v/y  by  4,         "         §^. 
Therefore,  4  when  divided  by  |  gives  §^  as  the  quotient ; 
or,  MS  it  is  written, 

■  ^  3  _  J  o 

7  ~  4  -  -jt 

20  5x4     5     4 
Since    -  =«    —  =    X  -  ; 

21  7x3     73 

5     3     5     4 
therefore     „  -=-=„-  x  -. 

/       4       <       o 


Tims  we  see  tluit  to  divide  by  |  is  the  same  as  t.)  multi- 
ply by  ;*,  and  consequently  to  divide  by  a  fraction  we 
liave  simply  to  multiply  by  that  fraction  inverted. 

Hence  we  have  the  following 


RULE 


To  divide  a  fraction  (or  a  Avhole  number)  by  a  fractioTi  : 
Invert  the  divisor  and  then  proceed  as  in  multiplication. 


EXERCISE. 


Divide 

•>•  i;  ^>y  A- 
^-  l;;by!^ 

7.  tl;  by  7:i. 
0     l'^'  bv  '-^^^ 
11.  M  by  ?.  Of  6^. 
;l  X  i  of  14  by  99 


13 
15 
IC. 


2.  I  by  |.^ 

"•    Too     "j    ITTTFTF* 

8.   19,Vby6,-^,, 
10.   :;  of  n^by^^. 
12.  UofV^byjiof  If. 

,0-T .   -■       1-i-  (^  +  l-Dby^of(Ji,.-^). 

V  of  (<4+3^)x(|of  5j^)  by5l-2i. 
The  pi-oduct  of  i?'^  and  |J^5  by  the  i)r 


roduct  of  I5I  and 


Find  the  value  of, 

17     5^  A 

in       « 0  9     .     tt  it 

''•    T(JO(7~TOO' 

01       r,   ,jf    37  ^2   .^f    0 


11 

1  It 


*>  o 


18. 

20.  i' of  41  -  jV, 


.1 
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EXERCISE— (^  Continued). 

22. « -f  j  X  y,  - 1  of  /^  X  (« + 2  J)  -  m  -  ^)  ^  m 

Proceed  as  follows : 

1.  Find  the  valu''  of  the  fractions  in  brackets. 

;:-  +  2i  =  3.V  =  V/;and4i-3|  =  |. 
This  reduces  the  expression  to 

T   •    5  ^  T5    •   ¥  "^  TIT  ^   U^    ~7~*T0' 

2.  Simplify  compound  fractions 

A  of  -^- 

it   "^    10 

this  reduces  the  expression  to 


18    > 


^ix 


7      V   1  1  •5 
1  JT  •^  "3ff" 


4-1 


1  ->     •    1  8   '"     3  6      •    rt 

3.  Invert  every  fraction  before  which  the 


this  reduces  the  expression  to 


sign -^  occurs 


X 


X  ^'.-  X  ^^-  X  Vy-  X  !!  X 


70 

4.  Multiply  the  fractions  together,  and  the  expression  be- 
comes =  1. 

It  may  be  noticed  here  that  there  is  an  important  dif- 
ference between  "of"  and  "  x  "  when  placed  between  two 
fractions.  The  fractions  between  which  *^' of "  is  placed, 
form  parts  of  the  same  compound  fraction,  whereas,  those 
between  which  "  x  "  is  placed,  are  two  distinct  fractions. 
Thus  : 

'j^H  oft 
means  that  *f  is  to  be  divided  by  the  fraction  |  of  -\,  that  is 
by  /g,  and  the  quotient  is,  tlierefore,  ||  ;  whereas 


X    i 


;8   J 


means  that  '1  is  to  be  divided  by  I,  and  that  the  quotient 
so  obtained  is  to  be  nuiltiplied  by  \  ;  that  is,  we  are  to  in- 
vert I  and  then  multiply  together  the  fractions  |,  |  and  \, 
the  result  in  this  case  being  :||.;. 

In  the  tirst  case  the  sign  ^occurs  before  the  fraction 
§  of  j  ;  in  the  second  case  before  the  fraction  %  so  that  in 
both  cases  we  have  followed  the  rule  and  inverted  the 
fraction  before  which  the  sign  of  division  is  placed. 
23.  Simplify  |- *  +  ^  x  |  -  i- ^  of  G. 

Here  we  first  reduce  the  3om pound  fraction 

:'on;=-^ 

Next  invert  the  fractions  before  wh'ch-rOccui's.     This 
reduces  the  ex[)ression  to 

a  ^  4  +  r  ^  0       8^9 


\n 
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gn  -h  occurs ; 


EXFjRcisE — (Continued). 

Next  perform  the  multiplications   indicated.    The  ex- 
pression tlms  ])ecome8 

Lastly,  perform  the  addition  and  subtraction  indicated, 
and  we  obtain  |||  as  the  required  result. 
Simplify 

24.  zxl{^-r2i  x3|. 

25.  (3i  +  5i-,V)x(4|-3|)-(l^,  +  2J-2^\  +  J  +  ,V)- 

26.  ^V-e^iof  24|i-4ifx3t|-3|i. 

27.  8ilx5^t-f-4H-7^^x51i-14|l. 

28.  1 1  of  II  -  ||of  9 1\  -  (4 1  of  ,-Vt7  -  2f  of  i[). 

29.  !2|  +  ;;of(7-3ii)-lf^2^|^-fl^V 


COMPLEX  FRACTIONS. 

Since  every  fraction  expresses  the  quotient  of  the  num- 
erator by  the  denominator,  the  division  of  one  whole 
number  by  another  may  always  be  expressed  in  the  form 
of  a  fraction.  Thus  if  we  wish  to  divide  376  by  195  we 
may  indicate  the  operation  in  the  form  of  a  fraction,  thus  : 

1  (»  5  • 

The  same  method  is  employed  to  indicate  the  division 
of  one  fraction  by  another;  7^-:-*  being  expressed  in  the 
form  of  a  fraction  thus  : 

71 


Also  (I  +  I)  V  §  of  6^  may  be  written 

f  of  6f 
When  the  division  of  one  fraction  by  another  is  indl 
cated  in  this  way,  the  resulting  expression  is  called  a 
Complex  Fraction,  and  the  two  fractions  so  used  are 
called  respectively  the  numerator  and  denominator  of  the 
complex  fraction.  Thus  in  the  above  fraction  f  4-|  is 
called  the  numerator,  and  |  of  6'A  the  denominator. 


T 


88 


ARITHMETIC. 


I        i 


'  ! 


■!P' 


Complex  fract'oiis  may  be  reduced   to  simple  ones  by 
performiiior  the  division  indicated  thus, 


2. 'I  .  2a 

—  .r;y  '^  .jtt 
_  2.5 


or  by  first  reducinja:  the  numerator  and  denominator  to 
simp'c  fractions,  and  then  performing-  tlie  division  tlms, 

f +1 
I  of  ^ 


2'.\ 


2  .'J    .    2  2 

2ff-     S 

2  :J  V  -'L 


-  2  IT 
_  2^ 


Every  complex  fraction  wh  se  numerator  and  denomin- 
ator are  simple  fractions  can  .it  once  be  reduced  to  a  sim- 
ple fraction,  for 

5 

T  _  5    .    2 
2  ~T~  t' 

—  Y  X  T. 
5  X  3 


7x2 
product  of  highest  and  lowest  numbers 
prodact  of  the  other  two  numbers. 


Simplify 


1     - 


4. 


8 
»■ 

r 

•w 

I 

7, 
5 

6 


7      ' 


2  0 

2r 


10. 


EXERCISE, 


r^4 
~2 ' 


{). 


8. 


'■•-:- 7 


<! 


*l 


'^ 


tOlJ^    11.     "±^      .     ^ 

1  of  4-        "    g  _  1    "I"  fi 

3   OI  't  5-3  T 


of  0 


54- 


2 


6. 


2  of  * 

¥___/ 

,:    Oj. 

4  -i- 


x2 


5le  ones  by 


lominator  to 
isioii  thus, 


nd  denomin- 
ied  to  a  siiu- 


\  1 


VtTL(iAR    FRACTFONS. 

EXERfiSE — fCnnilmied). 

4<.) 


•■2  4.    I    of  1  ''  •^  '•'  71  8  1  i?    1 

I  T  T"  -J  '^  1  i5  \Vx 


9!-+  Hi      33^ 


7-;  of  12§ 


l('). 

17. 
18. 

20. 


2^  of  15^. 


li).     - 


2|  of4|- 
2y|of2i" 

7''  _  i-     '         '    _    7_  91  1 


V14VV    4i +,-'„; 


■J  IS'        SI  I        2  tV 


1  o^HiD+i*'^'  Tv^^l;ix,«^ofi, 


•  1 1-, 


19. 


i+*  +  . 


(;  +  ,; 


^-\ 


21.  f;  + 


6 


1 

J— 


6 


39 


M'S, 


90 


24. 


4- 


^       1  ;j 


0  -f  V  — :: 
23.  <»  -  fi- 


4- 


xlOf. 


4--i- 


m  X  5y  -4H  J"7A{»"x  S;,^!-  1414  "  ^^^• 


lof  J_x  2 
ofSl- 


GREATEST  COMMON    MEASURE    AND    LEAST    COMMON  MULTIPLE 

OF    FRACTIONS. 

T\w,  (i.  C.  :M.  of  9,  12  and  15  is  3,  and  the  G.  C.  M.  of  9 
(quarts,  12  quarts  and  15  quarts  is  3  quarts, 

In  the  same  way  the  G.  C.  M.  of  9  seventeenths,  12 
seventeenths  and  15  seventeenths  is  3  seventeenths.  That 
is,  the  G.  C.  jM.  of 

TT'    IT  "^"^   IT  ^^  TT* 


r 
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I 


^A 


Tl    M 


IIS 


So  that  if  any  numlter  of  fractions  liave  the  same  de- 
nominator their  (1.  C.  M.  is  found  by  taking  the  L.  (1  M. 
of  their  numerators  and  placing  under  it  tlie  vommon 
denominator. 

If  the  fractions  have  not  the  same  denominator  they  can 
be  reduced  to  equivalent  fractions  which  have  a  common 
denominator,  and  then  thei*  G.  C,  M.  can  be  found  in  the 
manner  already  stated. 

If  any  Humher  of  fractions  in  their  lotcest  terms,  hail- 
ing different  denominators  he  reduced  to  equivalent  frac- 
tions having  the  same  denominator,  the  G.  0.  At.  of  the 
numerators  of  the  new  fractions  is  the  same  as  that  of  the 
old. 

First,  take  two  fractions, 

1*  nnd  -1 

To    '*"^    40' 

The  eciuivalent  fractions  are 

That  is 

14x8         21x3 

15"x  8  ''"'^  40^ 

Where  we  see  that  the  first  numerator  is  multiplied  by 
a  factor  of  the  second  denominator,  and  this  factor  cannot 
occur  in  the  second  numerator,  since  the  fractions  are  in 
their  lowest  terms,  and  therefore  the  factor  introduced 
into  the  first  numerator  is  not  one  which  already  occurs  in 
the  second  numerator,  and  therefore  the  new  numerator 
of  the  first  (112)  and  the  old  numerator  of  the  second 
fraction  (20)^  have  no  new  common  factor ;  neither,  by 
the  same  reasoning,  will  tiie  new  numerator  of  the  second 
and  the  old  numerator  of  the  first. 

Lastly,  the  factors  8  and  3  introduced  into  the  numer- 
ators can  have  no  common  factor  ;  for  if  they  had,  120 
would  not  be  the  L.  C.  M,  of  15  and  40,  but  120  divided 
by  the  common  factor  of  8  and  3. 

Hence,  we  conclude  that  the  process  of  converting  two  | 
fractions  to  others  having  a  common  denominator  leaves 
the  G.  C.  M.  of  their  numerators  the  same,  and  this  will  be 
true  of  every  pair  of  fractions  if  there  are  more  than  two. 

From  this  it  appears  that  in  finding  the  G.  C.  M.  of  frac- 


^ 
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'  of  the  second 


tions  in  their  lowest  terms  with  different  denominators  we 
need  only  find  the  common  denominator  and  then  we  can 
find  the  G.  C.  M.  of  the  old  numerators  instead  of  the  new. 
Hence  we  have  the  following 


RULE. 

For  finding"  the  G.  C.  M.  of  any  number  of  fractions, 
in  their  lowest  terms  : 

Find  the  G.  C.  M.  of  their  numerators  and  under  this 
place  the  L.  G.  M.  of  their  denominators. 

TO   FIND   L.    C.    M.    OF   ANY   FRACTIONS. 

We  shall  first  show  that  the  quotient  of  one  fraction 
divided  by  another  is  the  same  as  the  quotient  of  the 
reciprocal  of  the  second  fraction  divided  by  the  reciprocal 
of  the  first. 

Thus  :— 

_  5    w   •■» 

-w-    ^   -3- 

_  3   V   5 

_  :_»  ^  7 
•i    •     5 

From  this  it  follows  that  the  quotients  arising  from 
dividing  fractions  into  their  L.  C.  M.  are  the  same  as  those 
arising  from  the  division  of  the  reciprocals  of  these  frac- 
tions by  tlie  reciprocal  of  their  ^L.  C.  M.^  and  since  no 
fraction  less  than  the  L.  C.  M.  will  contain  the  fractions,  it 
follows  that  no  fraction  greater  than  its  reciprocal  will 
divide  the  reciprocal  of  the  fractions,  and  hence  it  follows 
that  the  L.  C.  M.  of  any  number  of  fractions  is  the  recip- 
rocal of  the  G.  C.  M.  of  their  reciprocals. 

Thus,  to  find  the  L.  C.  M.  of 

the  reciprocals  of  these  fractions  are 

3      0      9 

2»    5'    4* 


The  G.  C.  M.  of  these  last  fractions,  is 
G.C.  M.  of  3,  Gand  9 
LrcrM.  of  2,  5  and  4 


4^ 


AUrTFIMETir. 


and  the  T^  C.  M.  is  the  reeiprocnl  of  this,  or 

L.  C.  M.  of  2,  5  and  1 
(jTcrMrof  3,~(;lind  T) 
.-.    tlie  L.  C.  >r.  of 

is  formed  by  tak'n;^*  the  L.  0.  M.  of  tlieir  numerators  and 
I'lMcino-  nncler  it  tiie  (i.  C  M.  of  tlieir  denominators. 
Jlejjce  ^ve  have  the  followinii' 


For  Hndinj4'  the  L.  C  ^I.  of  any  fractions  in  their  lowest 
terms  : 

I'Mnd  the  L.  (J.  M.  of  their  numerators  and  under  it  place 
the  ( T.  C.  M.  of  their  denominators. 


DECIMALS  AND  DECIMAL  FRACTIONS. 


I 


Let  us  consider  the  numhrr 

7(;48. 

Here  the  first  di<»'it  to  the  right  (8)*  denotes  so  many 
simi)le  units  or  o)i('s.  The  second  digit  (1)  denotes  so 
many  tenf^  ]  the  third,  hundreds;  the  fourth,  thousands, 
etc.  We  thus  see  that  each  digit  denotes  so  many  units, 
each  of  wliicli  is  ten  times  as  large  as  that  denoted  by  the 
digit  to  its  right. 

Commencing  now  at  the  left  hand  digit:  each  unit  de- 
noted bv  7  is  one  thousand,  each  unit  denoted  by  G  is  one 
hundred,  -whicli  is  one-tenth  of  one  thousand,  each  unit 
denoted  by  4  is  one-tenth  of  one  hundred,  each  unit  denoted 
by  8  is  one-tenth  of  each  unit  denoted  l)y  4. 

If  now  we  write  dov.n 

035, 

and  siip{ose  8  to  derioce  units,  each  of  which  is  unity  or 
one,  then  the  9  immediately  to  its  right  will  denote  units 
each  of  which  is  one-tenth  of  1  or  -j'^^ :  these  units  are  ac- 
cordingly called  tenths. 
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tluMi'  lowest 


uidor  it  place 


The  iH'Xt  (li;;il  :>  drnotes  iniils,  cncli  ctl"  wliicli  is  one- 
tenth  ol'e.'U'li  uuitdcnoird  l>y  '.',  tlieret'on^  cncli  unit  denoted 
l)y  3  is  one-tentli  (»f  one-tt!nth,  I'lit  ^'^  of  j\3  =  ij\,y ;  theae 
units  are  therefore  called  lunnlt'cdths. 

in  the  sanu'  way  each  nint  (h'noted  l>y  o  is  one-tenth  ol 
one-hundredth 


hut  ,'vof  ,;,„ 


I 

I  IMI  ()' 


Thes(^  units  ari^  accordin^'ly  called  f/nni.s(nf(ffhs, 

ir  more  di^'its  weiv   itlaced  to  the  ri^lit  of  tlm  o,   they 

would  denote  t('n-th'His((}ulths,   luunlrcd-thmiHandths,  mil- 

lionfhs,  f('H-ini/Nt)iffhs^  etc.,  resjiectively. 

It  will  ai)itear  from  what  has  been  said  that  in  any  <^-roui 

ofdi^'its  we  must  know   which    is    the  units' di^-it   hefoi'c 

we  can  sav  what  numl»ei'  the  <>roui)  of  dibits  represents. 
Thus  in' 

if  4  be  taken  as  the  units'  di^it,  the  y-roui)  will  re])resent 
.'}  teub,  4  units,,  2  tenths,  and  (>  hiindrrdths  ;  l)Utif2he 
taken  ;i,8  the  units'  di^'it,  tiie  same  ^rou}*  will  represent 
three  hundred  and  forty-two  and  <)  tenths. 

The  units'  di;j:it  is  distin^-uished  tVoni  the  others  l)y 
l)lacin^  a  dot  after  it,  thus  in  .'M-lM;,  1  is  the  units'  digit  ; 
while  in  842-(i  the  units'  di>>Mt  is  2. 

If  a  num'her  does  not  contain  any  units,  or  any  hi.i>'her 
denomination,  it  may  he  Avritten  thus  : 

()-:}7('., 

where  the  cipher  takes  the  ur.its'  place,  but  it  is  more  fre- 
(piently  written 

which  denotes  3  tenths,  7  hundredihs,  and  b  .thousandths. 
If  there  are  no  tenths  in  a  number,  a  0  takes  its  place,  as 

•()7f>. 
In  the  same  way  we  may  have 

•003,   -OOOOl,  and  so  on, 
which  last  denotes  4  hundred-thousandths. 

Such  numbers  are  called  Dkoimals,  and  the  dot  so  used 
is  called  the  Decimal  Point. 


'I 
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AlHTHMETIO. 


•67 


diuiotes  6  tenths  and  7  hundn^dths  ;  that  is, 

6^  7        6        7        G7 

but    ^^^a„d  j^-^-^+-^^  =  — . 

Tiiereforo.  '07  is  read  suvty-seven  hundredths. 

In  the  same  way  '347  is  read  three  hundred  and  fotiy- 
seven  thousandths,  and  so  on.  That  is,  every  deeinial  is 
read  as  a  wliole  number  of  the  denoujination  indicMtcd  by 
the  hist  dij^-it  to  the  ri^ht. 

Tiie  expression 

is   read  tliree  hundred   and   ninety-six,  and  eig'hty-iiine 
hundn'dtlis. 

EXERCISE. 

Write  tin*  following"  numbers  in  words  : 
1.  7-6.  2.  39-3.  3.  4-89.  4.  7C2. 

5.   -762.  6.   7f;2-7r,2.        7.   1234-5C78.    8.   l23-4r)(;78. 

9.  240(>O()36.  10.   -2436.  11.   -0006. 

12.   •(KXKXX).  13.   -OOOOOOOOG. 

Express  in  digits  : 

14.  Seventy-six  and  eighty-nine  hundredths. 

15.  Fourteen  and  three  thousandths. 

16.  One  hundred,  and  three  ten-thousandths. 

17.  One  hundred  and  three  ten-thousandths. 

18.  Thirty  thousand  and  seventy,  and  one  thousand  and 
eighty-three  millionths. 

In  practice  we  do  not  read 'decimals  in  the  manner  ex- 
plained above,  but  simply  name  the  decimal  point  and  then 
the  digits  in  order  as  they  occur.  37-34056  is  read  '^  37, 
decimal  3,  4,  0,  5,  6 ; "  -7854  is  read  "decimal  7,  8,  5,  4."' 

6 
Since  -6  is  six-tenths  =  -j-rv 

•  69 

and  -69  is  sixty-nine  hundredths  =  rr^. 

and  similarly  -347  ^  —-1    and  03  =  A 

1000  100 
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it  appcara  that  a  dociiiial  may  hv  exproHHcd  in  tln^  form  of 
a  fraction  by  tnkin^  the  deciirial,  sifter  removing  the 
point,  for  numerator  and  for  denominator,  1  followed  i»y  as 
many  O's  as  there  are  di^-its  to  the  ri^ht  of  the  deeim«l 
point. 

And  couverHelv  any  fraction  wIiohc  denominator  Ik  1 
follow  by  O's  may  be  exprewHed  as  a  deeimnl  by  omitting 
the  denominator  and  plaeinji:  the  deeimnl  point  in  the 
numerator  in  nueh  a  way  that  there  will  be  as  many 
difjits  to  the  right  of  it  as  there  were  O's  in  the  denomin- 
ator. 

347 
Thus  ^^--..817 

1(X)00  ^ '^^'^  "^ 

In  tliis  last  example,  since  there  are  4  O's  in  the  denom- 
inator and  only  3  dig-its  in  the  numerator,  a  cipher  is 
placed  between  the  point  and  the  first  digit  of  the 
numerator. 

In  the  same  w^ay, 

i(7)0  =  -"«^ 


lousand  and 


ADDITION  01^^  DECIMALS. 

It  will  be  evident  from  what  has  been  said  about  deci- 
mals that  the  method  to  bo  pursued  in  adding  them  is 
almost  identical  with  that  adopted  in  adding  whole  num- 
bers. There  is  this  apparent  ditference,  however,  that  in 
adding  whole  numbers  we  begin  by  placing  units  under 
units,  tens  under  tens,  etc.,  proceeding  from  right  to  left 
in  arranging  the  different  numl)ers  under  one  another, 
whereas  in  adding  decimals  we  commence  by  placing  the 
decimal  points  under  one  another,  the  tenths  under  tenths, 
hundredths  under  hundredths,  and  so  on  going  from  left 
to  right.  It  will  be  seen  that  both  these  methods  amount 
to  this,  that  we  must  l)egin  with  that  part  of  the  number 
which  is  certain  to  exist,  for,  as  every  whole  number  must 
have  a  digit  in  the  units'  place,  though  not  necessarily  in 
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ii! 


';■  1 


i 


i 


that  of  tens,  hundreds,  etc.,  no  every  deeiinal  must  have  a 
decimal  point  and  also  a  digit  in  the  teaiths'  place,  though 
not  necessarily  in  that  of  hundredths,  thousandtlis,  etc. 

We  might  in  fnct  go  a  step  further  and  assume  that,  as 
every  whole  number  must  have  a  digit  in  the  units' place, 
it  mast  also  have  a  decimal  point  expressed  or  understood, 
since  the  place  of  the  decimal  point  is  always  to  the  right 
of  the  units'  figure  ;  we  should  then  have  the  same  method 
in  all  cases,  viz.,  to  place  the  decimal  points  under  one 
another  and  then  arrange  the  digits  of  each  number  in  the 
proper  order  to  the  right  or  left  of  their  respective  points. 

Thus,  to  add  -3187,  l(>-89(;,  3-01324,  and  746-28,  arrange 
thus  : 

•3487 

it;-3<H; 

3-04324 
,  740-28 

7  (')<') -(H;?*)! 
Here  we  find  that  in  the  tilth  \)\i\vv  from  the  decimal 
point  there  is  but  one  digit,  4.  We  therefore  set  it  down 
behnv  the  line  ms  4  huncl red-thousandths.  In  the  fourth 
place  we  lind  7  and  2  and  their  sum  'J  is  also  set  down  as 
!)  ten-thousandths.  In  the  third  or  thousandths'  place  W(5 
lind  8,  6  and  3  ;  tlmir  sum  is  17,  that  is  17  thousandths  or 
1  hundredth  and  7  thousandilis.  We  therefore  place  the 
7  down  under  thousandths  and  reserve  the  I  to  add  to  the 
eoiunin  of  linndredlhs.  Avliich  thus  becomes  ('([ual  to  2ri 
hundredths  or  2  tenths  and  (>  hundredths;  we  set  down 
tlu'  6  under  lUindredtiis  and  add  the  2  to  the  column  of 
tentlis  which  thus  amounts  t^)  10  tenths,  but  as  10  tenths 
are  ecjual  to  unity  we  ]>lace  a  O  under  the  column  of  tenths 
and  reserve  the  1  to  oe  add<'d  to  tlu^  column  of  units  which 
will  thus  amount  to  1«'»,  and  so  on,  until  the  addition  is 
completed. 


i:xKh'(;[sE. 


Add  together 
I. 


•> 
.). 

4. 

5. 


3(;-4ir.H.   342«;, 
r)7-2!)r.77,   -oi, 

3  1415«J2(;5.    2:')0f), 
-30103,     10,     •523('., 


•*1  >  U'l 


5!»-i;37  and  3-(;. 


.'.sni,    1-732  and  1-1112. 
4771213  and  •0()(X)4848. 
14041  and  2-7182818, 


•1,     -901,    -0001,    -000001,     -OOOOODL 


V       ■< 


.':*  l,-.r 
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luist  have  a 
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iths,  etc. 
line  that,  as 
units'  place, 
understood, 
to  the  right 
;ame  method 
;s  under  one 
amber  in  the 
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the  decimal 
e  set  it  down 
[n  the  fourth 
)  set  down  as 
ths'  place  \v<i 
oLisaiidths  01' 
ore  place  the 
to  axUl  to  the 
(•(jual  to  2r> 
we  set  down 
ic  column  of 
ns  10  tenths 
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c  ad<lition  is 


SUBTll/vCTION  OF  DECIMALS.  , 

Subtraction  of  Decimals  is  p(?rformed  in  the  same  man- 
ner as  in  Avhole  numbers.  Supjjose  we  have  to  subtract 
8-U1592('5  from  57-29577,  we  proceed- tins 

57-2:)577 
;]141592G5 

arranging  tlie  numbers  with  regard  to  the  decimal  point 
as  in  addition. 

It  will  simplify  the  process  at  lirst  if  ciphers  be  added 
to  the  right  of  tlie  minuend,  thus  : 

57 -29577001) 
:MU592G5 


848. 
8, 


51 -15 117735 

as  these  ciphers  do  not  alter  the  denomination  expressed 
by  any  of  the  digits,  they  can  have  no  effect  on  the  value 
of  t1i(*  nmnber  to  which  tliey  are  affixed. 

MUiyj^l  PIJCATK  )N  OF  1)K(  'LM ALS. 

]f  the  dtjcimal  point  in  a  nuuiher  })v  moved  one  place 
to  the  right  the  number  will  he  multiplied  by  10. 

Take  the  number  (;7-9128  and  I'emove  the  decimal  point 
one  phice  to  the  right  and  we  obtani 

('.71I-428. 

Comparing  this  Avirh  the  original  number   we  observe  that 

8  '"cn-thousandths  has  become  8  thousandths. 

2  thousandths  ''  "         _>  hum  1  red Mi'^. 

i  luuidrcd'hs  "  ''         4  tenths. 

!>  tentlis  '-         "        9  units. 

7  units  '*  "         7  U'lis,  • 

C)  tens  "         "        o  hundreds, 

so  that  each  digit  represents  ten  times  as  much  in  tho 
new  number  as  in  the  old,  and  therefore  the  new  number 
is  ten  times  the  old  one. 

If  tlu;  point  be  again  movi  d  one  place  to  the  right  it  is 
clear  that  wc  ;;hall  have  100  rimes  the  original  number; 
3  ]»la<'(^s,  1()()()  times,  and  so  on. 
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It  will  be  evident,  too,  that  if  we  move  the  point  one 
place  to  the  left  we  shall  divide  a  number  by  10 ;  if  two 
places,  by  100 ;  if  three  places,  by  1000,  etc. 

In  the  case  of  a  pure  decimal  the  decimal  point  is  moved 
to  the  left  by  placing  ciphers  between  the  point  and  the 
nearest  figure,  thus :  'OT  when  divided,  by  10  becomes 
•067  ;  and  this  when  divided  by  10  becomes  '0067,  and 
so  on. 

Suppose  we  wish  to  multiply  37-643  by  3-86. 

643      37643 
We  have  37-643  =  37; 


and 


3-86  =  3; 


1000   1000 ' 
86   386 


100  100 
Therefore  37-643  x  3-86 
_  37643  386 

^  \000  ^  100 
37643  X  386 

^  "lOOOOO"" 
14530198 


I 


100000 
=  145-30198 

Now  in  this  result  wc  observe  that  if  the  decimal  point 
be  omitted  we  shall  have  the  product  of  37643  and  386, 
which  are  the  multiplicand  and  multiplier  with  their  deci- 
mal points  left  out,  and  that  the  number  of  digits  after 
the  decimal  point  in  the  pi-oduct  is  e(iual  to  the  sum  of 
those  in  the  multiplicand  and  multiplier,  there  being  3  in 
the  multiplicand,  2  in  the  multiplier,  and  5  in  the  product. 

Hence,  we  have  the  followin'g- 


•  RULE. 

To  multiply  together  two  numbers  containing  decimals. 

Disregard  the  decimal  points  and  multiply  as  though 
the  numbei's  were  Avhole  numbers. 

Then  point  off'  as  many  decimal  places  in  the  product 
as  there  are  in  both  the  multiplicand  and  multiplier. 

It  will  sometimes  be  necessary  to  place  ciphers  to  the 
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left  of  the  figures  in  tlie  product  in  order  to  obtain  the 
requisite  number  of  decimal  figures,  thus, 

8       2        6 

••^^  •^  =  io"r()==ioo=-^^- 

Where  the  product  of  3  and  2  consists  of  one  digit  only, 
but  the  product  requires  two  decimal  digits,  which  we 
obtain  by  the  introduction  of  the  cipher. 

EXERCISE. 

Find  the  product  of : 

1.  1-732  and  1-4142. 

2.  2-236  and  2-4495. 

3.  147-4771  and  -30103. 

4.  57-29577  and  1-01. 

5.  ^^103-1416  and  -000378. 

6.  ':     '1848  and  5463. 

7.  :  .    '  101,  37-203  and  3-2. 

8.  -04,  -06,  -003  and  -1. 

9.  1,  .01,  -001,  -0001  and  1000. 

10.  -1,  -1,  -1,  -01,  -01,  -01  and  1000000000. 

DIVISION  OF  DECIMALS. 

Suppose  we  require  to  divide  57-20575  by  6-79,  we^  pro- 
ceed thus : 

57-20575^6-79. 

20575  79 

100000  •       100 

5720575     679 


100000 
5720575 


100 
100 


100000   679 
=  5720575  X 100 


100000  X  679 
5720575  X 100 
679 X  100000 


?l  I 


'in 


I 


i.': 


m 


¥' 


H 


ill 


11  r 
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5720575        100 


679 
5720575 


100000 
1 


679 


X 


1000 


=  5720575-^079 


1000 
8425 

~i6oo 

=  8-425 

Here  we  observe : 

1.  That  the  digits  in  the  resalt,  8425^  are  obtained  by 
dividing  5720575  by  679,  that  is,  by  disregarding-  the 
decimal  points  and  dividing  as  though  the  given  numbers 
were  wliole  numbers. 

2.  That  the  number  of  decimal  places  in  the  quotient  is 
the  number  in  the  dividend  diminished  by  the  number  in 
the  divisor. 

Therefore^  when  the  number  of  decimal  places  in  the 
dividend  exceeds  the  number  in  the  divisor  : 

Divide  as  thcugh  both  were  whole  numbers^  and  point 
off  a  number  of  decimal  places  in  the  (juotient  equal  to  the 
difference  between  that  in  the  dividend  and  that  in  the 
divisor. 

ifc  is  evident  from  this  that  if  the  number  in  the  dividend 
is  equal  to  the  num])er  in  the  divisor,  there  will  be  no 
decimal  places  in  quotient. 

EXERCISE. 

Divide 

1.  1-728  by  1-44,  by  14-4  and  by  144. 

2.  4-096  by  10-24,  by  102-4,  by  25-6,  by  -32,  by  -064. 

3.  58-1441"  bv  6-561,  by  65-61,  by  59-049,  by  19-688, 
by  -248  and  by'^177147. 

4.  -890625  by  25,  by  -005,  by  -000625,  by  15625,  by  -625. 

5.  8-23548  by  117-649,  by  16807,  by  24011,  by  -00343.  | 

6.  16-807  by  3480. 

3430)16-807(4 

13720 
-00  i 

3087  • 
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places  in  the  p 


5625,  by  -625. 
1,  by  -00343. 


Here  we  find  that  on  dividing  as  in  whole  numbers 
there  is  a  remainder,  3087. 

If,  however,  we  had  taken  16*8070  for  the  dividend  we 
should  ^et : 

3430)16-8070(49 

iil^-   .0049 
30870 

30870 

Now,  since  a  cipher  placed  to  the  right  of  a  decimal 
does  not  alter  its  value,  16*8070  is  the  same  as  16-807,  and 
therefore  *0049  is  the  quotient  of  16-807  by  3430. 

It  follows,  therefore,  that  if  in  any  case  the  division 
does  no*^^  'orminate,  ciphers  may  be  added  to  the  right  of 
the  dividend  until  the  division  does  terminate  or  until  a 
sufficient  number  of  digits  in  the  quotient  has  been 
obtained. 

Divide 

7.  177-1561  by  146410,  1100,  12100,  13310. 

8.  34-2  by  25,  625,  12-5,  250,  500. 

9.  1771-561  by  1-4641. 

In  examples  like  this  wnen  the  number  of  decimal  places 
in  the  divisor  exceeds  the  number  in  the  dividend,  we 
may  add  ciphers  to  the  right  of  the  dividend  until  the 
number  of  places  equals  the  numbers  in  the  divisor,  and 
then  proceed  as  before  ;  thus  : 

1*4641)1771-5611(1210 
14641 

30746 

29282 


14641 
14641 

and  the  quotient  is  therefore  1210. 
Diviae 

10.  16796-16  by  -006,   -216,   -1296,   -07776. 

11.  2799-36  by  7*776,   *01296,  4-6656. 

12.  1  bv  -1,   -01,   -001,   -0001. 

13.  1  by  2,  5,  8,  25,  64,  125,  ^56,  625. 


\ 
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In  all  the  examplets  given  thus  far  the  division  termin- 
ates if  carried  far  enough.  It  does  not  generally  happen, 
however,  that  the  division  may  terminate,  but  a  st^ited 
number  of  decimal  places  may  be  required. 

Kx.   Divide  814159  by  2-718  to  four  decimal  places. 

Since  the  divisor  contains  3  decimal  places  and  the 
quotient  is  to  contain  4,  the  dividend  must  contain  7,  and 
as  it  contains  but  5,  two  ciphers  must  be  added,  so  that  the 
process  of  dividing  will  be  as  follows  : 

2-7l8)3-1415l100a.l55c 
2718 


4235 

2718 

15179 

13590 

15890 

,                       13590 

2'3000 

2  i  74:4 

Divide  to  3  places  of  dechufvls  ? 

14. 

314ir)  bv  57-29. 

1>5. 

57-2957  by  l-?3v. 

16. 

2-4495  by  1-414:^ 

An( 

i  to  5  places ; 

17. 

1-09861  bv2-3025«i>. 

18. 

1  by  2-31258. 

19. 

-30103  bv  -43429. 

20. 

113  by  355. 

TO   CONVERT   A    DECIMAL   liiTO   A  VULGAR   FRACTION", 

Since  '9375  mav  be  expressed  as 

9375 


10000 

We  may  reduce  this  fraction  to  its  lowest  terms  in  the 

manner  already  indicated.     Thus,  if  we  divide  successive- 

15 
Iv  by  5  we  obtain 

u-      .   „i       -in.       5104        319 
Similarly  -0104  = = 

^  '  ^  10000      625 


tl- 


DECIMALS   AND   T>ECJMAL   FRACTIONS. 


58 


EXEKCTSEia 

Reduce  to  equivalent  vulgar  fractions  : 

1.   -1)6875,    -8125,    -OOfii,    -00032. 

It  will  be  observed  in  reducing  these  decimals  that  no 
divisor  but  2  and  5  or  some  powers  of  them  are  used,  the 
reason  being  that  10  and  any  power  of  10,  as  100,  1000, 
etc.,  have  no  factors  but  2  and  5,  or  powers  of  2  and  5. 

TO   CONVERT    A    VULGAR   PR/.UTION    TO    A    DECIMAL. 

We  may  divide  11  by  16  thus  : 
1 6)11 -OOOOi  6875 


\)  6 

1  40 

1  28 

120 
112 

80 

80 

and  since  we  have  placed  in  the  dividend  4  ciphers  to  the 
right  of  the  decimal  point,  there  will  be  4  decimal  places 
in  the  quotient,  which  is  therefore  -6875. 
But  since  the  quotient  obtained  by  dividing  11  by  16  is 

expressed  bv  the  fraction  --  it  follows  that 
^  ^  16 


11 
16 


=  -6875. 


PRACTION", 


This  exempljiies  the  method  to  be  pursued  in  all  cases. 


KX£.RC1^\. 


1. 


Reduce  to  euuivalent  decimals  : 
11      ^13     5     7 
4'    2'     4'    8'     8'    8'    8* 
3       5      j_      9      11     liJ     15 

'•    r^'    16'    16'    16'    fe'    16'    16' 


li 


-i 


:  1;  !!i 


■1^ 


1 1 .  i 


I 


L 
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1     2     3      i 
5'    5'    5'    5' 
24     124     r)24 
25'    125'    (l25* 
31     63     127       1 


3. 
4. 

^'    32'    64'    3  28'  25«. 

Express  as  a  decimal  with  6  deciinal  })laees  : 

1      2      3      4  5      :• 

•    7'    7'    7'    7'  7'    7' 

_     34     2f)      51>  146     ■]9C 


37'    37'     Ur    333'    WX 


8. 


12      15      7       8 


5V 


3'  3'  6'  (;'  i)'  ir  13' 

CIHCULATING  DECIMALS. 

If  we  reduce  tlie  fractious  -^  and  ^  to  decimals,  we  get 
for  the  former  -875  and  for  the  hitter  -8333  with  remainder 
2,  which-  will  give  another  3  in  the  quotient  and  another 
remainder  2,  and  so  on  forever.  Such  decimals  as  -8333, 
etc.,  are  called  Repeating  or  Circulating  decimals.  The 
repeating  digits  may  occur  either  singly  or  in  groups  and 
may  either  commence  immediately  after  the  decimal  point 
or  at  some  distance  from  it. 

Thus  :  -  =  -333,  etc.,  which  is  written  3 
o 


1 

(> 

11 

12 

8 

Ti 

\\) 

37 


.  =-16666,  etc., 

-  •1U6666,  etc 
=  -72727272,  etc.    ' 

-  •513513513  eto   ' 


17 

.= -38636363,  etc.    " 
44 


•1 0 
•916. 

i 

ii 

•72 

k 

•r:13. 
•3863. 
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We  have  now  to  examine  into  tlie  nature  of  tlie  vulgar 
fractions  which  produce  these  various  kinds  of  decimals. 

Since  2  is  a  factor  of  10 

Therefore  2  x  2  is  a  factor  of  10  x  10 

Therefore  2  x  2  x  2  '«         "      10  x  10  x  10. 

That  is,  any  power  of  2  is  a  factor  of  the  same  power 
of  10. 

Therefore,  by  placing  ciphers  to  the  right  of  any  number 
we  may  make  it  divisible  by  any  power  of  2  without 
remainder. 

Therefore,  no  fraction  which  has  a  power  of  2  for  its 
denominator  can  produce  a  circulating  decimal. 

And  the  same  reasoning  shows  that  no  fraction  whose 
denominator  is  a  power  of  5  can  produce  a  circulating 
decimal. 

And  the  same  is  true  if  powers  of  2  and  5  occur  in  the 
same  denominator,  for  the  numerator  may  first  be  divided 
by  the  power  of  2,  and  the  quotient  so  obtained  divided  by 
the  power  of  5. 

If,  therefore,  the  denominator  of  a  fraction  conti.  ins  no 
factors  but  2  and  5  (either  singly  or  repeated),  that  frac- 
tion cannot  produce  a  circulating  decimal. 

Again,  if  we  proceed  to  reduce  ^  to  a  decimal  w  ^  find 
that  since  10  contains  only  the  factors  2  and  5,  and  there- 
fore powers  of  10  contain  only  powers  of  2  and  5,  therefore 
we  cannot  by  successive  multiplications  by  10  inti  A  ce 
the  factor  7,  and  therefore  we  can  never  make  the  d"  n- 
dend  contain  7  without  a  remainder.  Therefore  he 
decimal  obtained  from  a  fraction,  whose  denominator  k  7, 
will  never  terminate. 

From  this  it  is  clear  that  if  the  denominator  of  a  ft  action 
(in  its  lowest  terms)  contain  factors  other  than  2  and  5, 
the  corresponding  decimal  can  never  terminate. 

We  have  next  to  show  that  these  non-terminating  deci- 
mals nmst  repeat. 

7)3-000000000000 

•428571428571 
Reducing  the  Fraction  -^  to  a  decimal,  we  iind  that  the 
remainders  in  order  are 

-^  «,  4,  5,  1,  3,  * 


\ 
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and  the  dividends  must  thorefore  be  (after  the  first) 

20,   00,  40,  50,   10,  30. 

Now  sincc^  the  last  of  these  is  the  same  as  the  dividend 
with  which  we  started, 

Therefore  the  (jviotient  obtained  from  it  will  be  the 
same  as  the  first  quorient. 

Therefore  the  remainder  obtained  from  it  will  l)e  the 
same  as  the  first  remainder. 

Therefore  the  next  dividend  will  be  the  same  as  tlie  one 
next  to  the  first,  and  so  on. 

Thei'efore  the  second  set  of  0  digits  in  the  quotient  must 
be  the  same  as  the  first  set  of  0  digits  ;  and  for  the  same 
reason  the  third  set  will  be  the  same  as  the  second. 

Thus  we  see  that  the  digits  in  the  ciuotient  must  recur 
in  the  same  order. 

And  since  in  dividing  by  seven  there  can  be  only  0 
different  remainders,  it  follows  that  there  can  be  only  6 
digits  in  the  repeating  part  of  the  decimal.  Similarly,  if 
the  denominator  of  the  fraction  is  17,  there  can  be  only  10 
digits  in  the  repeating  part ;  if  the  denominator  is  ID, 
only  18  digits,  and  so  on.  So  that  the  numbe'r  of  digits  in 
the  repeating  part  of  a  decimal  cannot  be  greater  than  the 
number  of  units  in  the  divisor  diminished  by  1. 

The  number  of  digits  in  the  repeating  part  will  not 
always  be  so  great  as  this,  for  if  the  denominator  be  3,  0, 
or  9  only  one  digit  will  repeat;  if  11,  two  digits;  13,  six 
digits  ;  31,  fifteen  digits  ;  and  37  gives  but  three  digits  ;  41, 
Ave  digits. 

To  determine  where  the  decimal  will  begin  to  repeat  : 

We  find  that  ^  =  -3. 


(( 


({ 


(( 


(( 


1  _ 

■10. 

7    . 
TIT- 

=  ^583. 

a- 

•7910. 

In  the  first  of  these  the  factor  2  does  not  occur  in  the 
denominator,  and  the  decimal  begins  to  repeat  at  the  deci- 
mal point. 

In  the  second  case  the  factor  2  occurs  07ice  in  the  de- 


0  tlill 
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first) 

le  dividend 

*vi]l  be  the 

will  *!)('  the 

e  as  tlie  one 

Lotient  must 
or  the  same 
jond. 
must  recur 

be  only  <> 
I  be  only  6 
similarly,  if 

be  only  16 
ator  is  19, 
of  digits  in 
ter  than  the 

n't  will  not 
tor  be  3,  6, 
its ;  13,  six 
digits ;  41, 


nominatoi'and  one  digit  occurs  between  the  decimal  point 
Mild  the  repeating  digit. 

In  the  third  case  two  2's  occur  in  the  dt nominator  and 
two  digits  between  the  decimal  point  and  the  firet  repeat- 
ing digit. 

In  the  fourth,  three,  and  so  on,  every  2  which  occurs  in 
the  denominator  having  the  effect  of  moving  the  first 
repeating  digit  one  place  further  to  the  right,  and  the  same 
will  be  found  to  be  true  if  5  be  put  for  2  in  what  has  just 
been  stated. 

If  2's  and  5's  both  occur  in  the  denominator,  the  same 
thing  will  be  true  of  the  one  that  occurs  oftenest,  and  the 
otiier  will  not  affect  the  position  of  the  first  repeating 
digit.  Thus  if  2  occurs  four  times,  and  5  three  times, 
there  will  be  four  intervening  digits  ;  if  5  occur  three 
times  and  2  once,  there  will  be  3  intervening  digits. 

The  following  examples  will  shew  why  this  should  be 
the  case  : 

1     ^'*^_^     '^ 

=  •254.428571 

=  •25+ •428571428571 

='67857142857142  .... 

=  •67857142. 
D^'om  this  it  will  be  seen  that  the  decimal  would  repeat 
from  the  decimal  point  were  it  not  for  the  presence  of  the 
•25,  which  changes  the  first  two  digits  and  therefore  moves 
the  repeating  i)eriod  two  places  to  the  right. 


0  repeat  : 

0     7      2      3 
24  "3     8 

=  •()  -  ^375 

-•6666666 

=  •291666  .... 

=  •2916 

jcur  in  the 
,t  the  deci- 

.     13     1     2 

in  the  de- 

=,  2  +  -6 
=  •86 

•3i;> 


il 


ir' 
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274      0       7 
4.   ..^  -  :^v  4- 


275     25  '  11 

=  -36  -f-  -HH 
=  -3r)4--«3r)3 

=  -9063 

Note. — If  oithcr  of  tlie  factors  2  or  5  is  coinnion  to  both 
torms  of  any  fraction  it  is  obvious  that  tiiis  factor  must 
bo  struck  out  before  applying  the  test. 

The  reduction  of  a  vulgar  to  a  decimal  fraction  may 
generally  be  much  shortened,  as  in  the  following  examples : 

1.  Reduce  -{^  to  a  decimal  fraction, 

1!))70(  •30842105203157894736 
57_ 

iTsT) 

114 


\ 


lOO 
152 

80. 


It  is  evident  that  the  result  obtained  by  dividing  19  into 
80  will  be  half  that  obtained  by  dividing  19  into  100.  We 
may  therefore  begin  at  the  figure  obtained  from  100  as 
dividend  and  divide  by  2,  and  continue  this  operation. 
Thus  we  shall  divide  2  successively  into  8,  4,  2,  1,  10,  5, 
12,  6,  etc.,  and  obtain  tlie  quotients  4,  2,  1,0,  5,  2,  0,  etc. 

2.  Reduce  ||  ^o  a  decimal. 

1 3)1 20( -9230709 

in 

~~3. 

Here,  since  ^  is  \  of ".?.,  we  may  commence  at  once  and 
divide  4  into  9,  12,  3,  30,  27,  0. 

Thus,  whenev^ei  in  the  operation  of  reducing  a  vulgar 
fraction  to  a  decinuil,  we  reach  a  dividend  which  is  an 
exact  divisor  of  any  previous  dividend,  we  may  commence 
dividing  at  the  digit  obtained  as  quotient  to  that  previous 
dividend. 
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FXEHdSE. 

• 

Reduce  to  decimal  fnictions  : 

18     12     10      «      8      J»^      8 
^'  'Vf    Ti)'    17'    f7'    iTi'    23'    21' 

14     13     30     3(i      1      lt> 
"•   23'    29'    31'    37'    41'    53* 

80     17     76     100     08         1        1000 

91'    63'    77'    259'    189'    2849'    1001 ' 
If  we  reduce  f,  :,  '^,  |,  4,  r  to  decimals,  we  have 

1  .  .  3       .  . 
^  -  -142857,         ;^- -428  571. 

2  .  .  ('.       . 

^  -  -285714,  ^=  -857142, 


3. 


Iff  19  into 
l()0.  We 
m  1 00  as 
aeration. 
1,  10,  5, 
6,  etc. 


Y=  -571428,  ^ 


=  -714285. 


In  these  cases  the  same  tlig-its  occur  in  all  the  decimals, 
and  in  the  same  order.  Thus,  1  is  always  followed  by  4  ; 
1,  ])y  2  ;  2,  by  8,  and  so  on. 

The  following"  examples  furnish  illustrations  of  the  ap- 
]»licati{)n  of  this  result : 

1.  Knowing  that  1  =  -142857,  lind  the  decimal  equivalent 
lo  •;. 

Hy  division  we  get  7  as  the  first  di9"it  in  the  (juotient ; 
then,  knowing  that  7  is  followed  by  1  i  by  4,  etc.,  we 
have  at  once  7142H5,  and  therefore 


Duce  and 

1  vulgar 
ch  is  an 
mmence 
previous 


^  =  -714285. 

'2.   Reduce  ^;  to  a  circulating  decimal. 

28)270(-9(;4 
252 

"180 
108 

"T20, 


I 


h 
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In  this  case,  since  there  are  two  2's  as  factors  of  the  de- 
nominator, there  will  be  two  digits  between  the  decimal 
point  and  the  first  of  the  repeating  digits.  Therefore  4  is 
the  first  repeating  digit,  and  the  others  are  known  at  once 
to  be  2,  8,  5,  7,  1,  pnd  therefore  the  required  result  is 

•;»642857i. 

Reduce  -^l^  to  a  circulating  decimal. 

Here  the  factors  of  the  denominator  are  5,  5,  7  ;  there- 
fore there  will  be  two  digits  between  the  decimal  point 
and  the  repetend,  and  the  repetend  will  contain  six 
digits.     Hence  the  same  method  as  in  Ex.  2,  gives  the 

result  -00571428. 

From  the  value  of  /j^  given  on  page  58,  Ave  can  find  the 
value  of  any  other  proper  fraction  Iiaving  19  for  denomi- 
nator.    Take  for  example  /j,  : 

On^  dividing,  the  first  digit  in  the  quotient  is  1,  but  as 
1  occurs  twice  in  the  repetend,  we  must  obtain  by  division 
another  digit  in  the  quotient ;  this  is  5.  Then  we  are  at 
once  enabled  to  write  down  the  remaining  digits  of  the 
repetend,  namely,  789,  etc.,  and  therefore  the   required 

result  is  -157894736842105263. 

TO   REDUCE   CIRCULATTVfi    DEC^TMALS   TO   VULGAK    FRACTIONS. 


We  know  tliat 


-.1 


3 

9 


,(f 


-•8 


rhereiore,  a  jmre  decimal  in  which  only  one  digit  re- 
peats, is  reduced  ;yj  a  vulgar  ii  action  by  placing  9  under 
the  repeating  digit. 

Again,  1 

o 

—  =  ■6-> 

99 


•01 
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l^fow  suppose  we  wish  to  reduce  a  decimal  in  which  two 
dig'its  repeat,  to  a  vulg-ar  fraction,  for  example, -37. 

•37  =  -37373737  -  -  -  - 

=  •30303030 

+  -07070707 

« 10  X  -03030303  • 

+  -07070707  -  •      - 

=  10  X  -03  +  -07 

30     1 

"99"^  99 
37 

~9'9 

Therefore,  when  the  repeater  consists  of  two  digits  the 
corresponding  vulgar  fraction  will  consist  of  these  two 
digits  for  numerator  and  two  9's  for  denominator. 

Tiierefore  -673  =  -673673673 

=  -600600600 

+  -070070070 

+  -003003003 

=  100  X  -006006006 

+ 10  X  -007007007 

+  -003003003 

=  100  X  -1306  +  10  X  -007  +  -003 
=  100  X  -^T^  +  10  X  g-^^  +  ^g^ 

_  «73  • 

And  we  may  proceed  in  a  similar  manner  with  a  decimal 
having  any  number  of  digits  in  the  repeating  part. 

Therefore,  in  every  case  we  put  the  repeating  digits 
for  the  numerator  and  as  many  9's  as  there  are  digits  in 
the  repeating  part  for  the  denominator  of  the  vulgar 
fraction. 


^ 


i' 


f=    j^i 
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Thus,      -3047  =.f«^^, 
ami  '(^^-Ah^d-r 

EXERCISE, 

Reduce  to  vulgar  fractions  in  their  lowest  terms  : 

1.  -72,  -'54,  -si,  -iO,   Oi,  -9. 

2.  -387,  -6021,  -714285,  -676928,   -02439. 

The  method  of  reducing  a  mixea  circulating  decimal  to 
a  vulgar  fraction  may  be  shown  hy  an  example  thus  : 

•38725  =  rw  of  38-725 
=  _i-.  of  38^^ 

1       38  X  999  +  725 

~.i06  ^  999 

I       38  X  (1000-1) +  725 
"TOO^  999 

_  38  X  (1000-1) +  725 

99900 
_  38000  -  38  +  725 
99900 
38725  -  38 


99900 
^From  this  we  deduce  the  following 

RULE. 

To  reduce  a  mix  d  circulating  decimai  to  a  vulgar 
fraction  : 

Write  down  the  digits  in  the  decimal  as  far  as  the  end 
of  the  first  period. 

From  this  subtract  the  part  that  does  not  repeat.  The 
remainder  will  be  the  numerator  of  the  vulgar  fraction, 
and  its  denominator  will  consist  of  as  many  9's  as  there 
are  digits  in  the  repeating  part,  followed  by  as  many, 
cijfhers  as  there  are  digits  in  the  non-repeating  part, 


yi 
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Example  1.  To  reduce  '38746  to  a  vulgar  fraction  ; 

38746 

387 

38359 

99000 

EXERCISE. 

Reduce  to  vulgar  fractions  in  their  lowest  terms  : 

(1)  -2871.         (2)  •600999.  (3)  -461538. 

(4)  -1945.         (5)  -990384615.       (6)  -982142857. 
The  last  example  may  be  worked  thus  : 

•982142857  =  -857142857  + -125 

=  •857142  + -125 


-?•  +  ¥ 


If  whole  numbers  and  decimals  are  combined,  the  same 
method  is  to  be  pursued  in  their  reduction,  thus  : 

To  reduce  27-346: 

27-346  =  J^  of  273-46 
_  1    of  '•>7^*« 

1     ,  273  X  99  +  46 

=    'of  ■ 

10  99 

273x99  +  46 


990 
273(100-1) +  46 

'"         990 
27346  -  273 


990 
'  That  is,  we  must  subtract  273  (the  digits  which  do  not 
repeat)  from  27346,  and  under  this  result  place  as  many 
9's  as  there  are  digits  in  the  repeater,  followed  by  as 
many  ciphers  as  there  are  digits  between  the  decimal 
point  and  the  first  of  the  repeating  digits. 

Ex.  Reduce  264-387426  to  a  vulgar  fraction. 

264387426 
26438 

264360988 

999900^° 


>     « 


\ 
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pi 


I 


liSERCISE. 

Reduce  to  vulgar  fractiors  in  their  lowest  terms. 

/      (1)  3-4iG.      (2)  19.3842.      (3)  217-09.      (4)  31416-003. 
(5)  100'i42857. 

^   ADDITION   AND   SUBTRACTION  OF  CIRCULATING  DECIMALS. 

1.  When  absolute  accuracy  is  not  required. 

A  result  sufficiently  correct  for  most  purposes  may  be 
obtained  in  the  manner  exemplified  in  the  following  ex- 
ample : 

Add  together  the  following  numbers  so  as  to  obtain  thefr 
sum  correct  to  4  decimal  places  : 

•37,   -23.5,   •35142857,    1,   -036. 

Extend  each  decimal  to  6  places — 2  more  than  the  re- 
quired number,  thus ; 

'  -373737 
•235353 
-351428 
•777777 
■036363 

1-774658 

The  difference  between  this  result  and  the  true  result  is 
less  than  one  ten-thousandth.  That  is,  it  differs  from  the 
true  result  by  less  than  1  in  the  fourth  decimal  place. 


EXERCISE. 


Add 


J   1.  -7,   •is,  -846,  -9342,  -63205  to  4  places. 

^2.  -63,  -064,  -0067,  •9376,  -0466  to  4  places. 

3.  -7342,  -94765,  -376416,  -lOOiOOO,  38.74  to  5  places. 

4.  106-30,     937-4,      89-001,      387-1591,      lOl-lOl, 

lOOO^iOOOl  to  6  places. 

2.  When  absolute  accuracy  is  required. 

We  may  either  reduce  the  decimals  to  their  equivalent 


fr( 


ani 


N 


^.      .....    .    ..,wnr,.i.r,..li...p 
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vulgar  tractions  and  then  add — which  is  apt  to  be  a  tedi- 
ous operation — or  we  may  proceed  as  follows  : — 

Required  to  add  -36,   -539,   -032437. 
First  make  the  repeaters  all  begin  at  the  same  distance 
from  the  decimal  point. 

Now,  since  -36  ^  -36363636 ,  it  may  be  written  in 

any  of  the  following  ways  : 

•363 

•3636 

•3636 

•3636363 

•363636363,  etc. 

For  all  of  these,  when  the  points  are  removed,  give  the 
same  result,  namely, 

-3636363636 

Thus  we  see  that  the  place  where  the  repeater  begins 
may  be  moved  to  the  right,  but  not  to  the  left.  We  must 
therefore  select  that  decimal  which  has  its  first  repeating 
digit  farthest  to  the  right,  as  our  guide  in  arranging  the 
others. 

This  is  -032437, 

therefore  the  others  become  -36363 

and  .  -53939. 

Secondly,  we  must  make  the  repeaters  all  end  at  the 
same  distance  from  the  decimal   point. 

We  see  that  the  first  of  these  must  take  some  such  form 

as, 

•032437 

•032437437 

-032437437437 

That  is,  the  number  of  digits  in  the  repeater  must  be 
a  multiple  of  3. 

Similarh  in  the  other  two  the  number  of  digits  in  the 
repeater  must  be  a  multiple  of  2^  and  since  6  is  a  multiple 
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of  both  3  and  2,  we  may  have  6  dibits  in  the  repeater*  in 
oach  case.     Thus  these  numbers  l)ecome 

•032437437 
•363(")3()363 
•539393939 


•935467740 

We  then  proceed  to  add  them  together,  remembering 
to  increase  the  right-hand  column  by  the  number  to  be 
carried  as  the  result  of  adding  the  digits  which  would 
be  to  the  right  of  this  if  the  decimals  were  extended. 


EXERCISli:. 


Add 


1, 


■3,   •265,   '037. 

2.  •Se,   •364,  •9873. 

3.  -000037,   -4038,   -9,   •*27. 

4.  -398457,   -00375,   •00018. 

The  method  to  be  pursued  in  subtraction  needs  no  fur 
ther  explanation. 

MULTIPLICATION   AND   DIVISION"   OF    CIRCULATING    DECIMALS. 

1.  When  absolute  accuracy  is  required. 

Reduce  the  decimals  to  their  equivalent  vulgar  frac- 
tions : 

Perform  the  required  operation  :    . 
Reduce  the  resulting  fraction  to  a  decimal. 

2.  When  absolute  accuracy  is  not  required. 

The  requisite  degree  of  accuracy  may  be  secui'ed  by  the 
methods  of  contracted  multiplication  and  division  of  deci- 
mals exemplified  below. 

CONTRACTED  MULTIPLICATION  OF   DECIMAi^S. 

I.  If  ^679  be  multiplied  by  -345,  what  two  digits  multi- 
plied to-^eMier  will  give  tenths  in  the  product?  Hun- 
dredths? Thousandths?  Millionths?  If  the  product  of 
9  by  5  be  omitted,  how  will  the  whole  product  be  affected  ? 
ilow  far  will  the  new  product  coincide  with  the  old? 
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2.  Obtain  the  sixteen  pnrtiiil  pnxlnels  wliosi*  sum  lorniM 
th(^  eonipl(^te  ])r()(luet  of  -(iTHl)  l>y  ■r)io2  :  set  them  (h)Nvn  in 
ordci"  of  magnitude,  he^innin^*  with  -.'JOjind  juhl  them  to- 
getiier. 

What  dij»-its  multiplied  to<jfe;liei'  aft'ect  only  the  lii'stfour 
places  in  the  ])rodu('t?  Only  the  hist  foui"?  Find  the 
sum  of  the  remaining  }>arti;(l  products.  AVhat  decimal 
places  does  this  sum  occu]>y?  Wluit  ju'oducts  could  be 
omitted  without  aifeeting-  the  first  four  decimal  j.iaces  ol 
the  result? 

H.  Multiply  -SBTH  by  -1)248,  obtaining'  only  those  partial 
products  which  ^ive  (limits  in  the  Hrst  four  decimal  places 
of  the  product.  What  dig'its  lutve  you  ]nulti})lied  by  i)  ? 
By  2?  By  4V  By  .•)  ?  AVhat  pari,  of  the  multii)licand 
have  you  multiplied  by!)?  Set  it  down  and  multiply  it 
by  9  in  the  usual  wny.  What  part  have  you  multiplied  by 
2?  Multiply  it  by  2  in  the  usual  way.  What  part  by 
4?  By  3?  Multiply  these  also  in  the  usual  way.  What 
is  the  denomination  of  each  of  these  four  products?  Add 
them  together.  How  far  does  this  sum  coincide  with  the 
complete  })roduct  of  -ofiTS  by  •1)243  ?  Explain  why  this 
result  is  not  correct  to  four  decimal  places  when  none  of 
the  omitted  products  g'ive  dig-its  in  the  first  four  places. 

4.  Explain  the  followinj^-  operation  : — 

'r)r,78 
3421) 

7)1102 

1134 

224 

15 


•52475 
Why  is  2  placed  under  7?  4  under  G  ?     To  how  many 
decimal  ])laces  is  this  result  correct? 

5.   Multiply  when  the  numbers  are  arrang-ed  thus  ; 

5078 
3421) 

Note. — In  this  case  there  is  no  di^it  in  the  multiplier 
by  which  H  can  he  multiplied,  nor  any  dii^it  in  th(;  multi- 
plicand which  can  be  multiplied  by  3.     The  products  8  by 
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'.^  and  5  by  ."^  Avlii<'li  occunvd  in  the  previous  result  will 
tiicretbre  not  ai)[H'{ir  in  this.  Wliat  other  i)ro(lucts  have 
also  been  omitted?  To  how  nniny  decinml  phices  is  this 
result  correct. 

G.  If"  tlie  niuliiplicr  lind  h(HMi  1-'.)21."»  wlicrci  would  the  1 
have  been  i)l,'ic(^d  in  tiu;  pi'ocess  of  multiplying- V 

If  the  multiplication  of  .'JH*.') 42»'.r>  by  7-H4»>  Ix;  arranged  as 
follows,  how  m.'ciy  decimal  places  will  tlitu'c  i)e  in  the 
product  ? 

()487 


2(i8:J982 

a()o73G 

1 538(1 

L^2!)8 


Under  which  decimal  place  in  the  niult'.i)licand  is  the 
units'  difj-it  of  the  multiplier  placed  ?  Where  should  it 
be  placed  to  j>et  three  decimal  places  in  the  result?  To 
j4"et  five  ?  Obtain  the  results  to  thi'ee,  four  nnd  five  decimal 
places.  Find,  by  comparinfj;'  it  with  the  complete  product, 
how  far  each  of  these  results  is  correct. 

Generally,  unless  the  multi})lier  and  multiplicand  con- 
tain many  di<»-its^  the  ])roduct  will  be  correct  in  all  but 
the  last  two  digits,  so  that  if  the  in^sult  is  rexpiired  to  be 
correct  to,  say.  three  di^cimal  places,  it  will  l)e  necessary 
to  multiply  so  as  to  obtain  live  (b-cimal  i)laces  in  the  pro- 
duct. That  is,  to  i>lace  the  units'  dig-it  in  tluj  multiplier 
under  the  fifth  decimal  place  in  the  multiplicand. 
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EXI'.RcrsK. 

1.  Find  the  i)roduct   of  47-384«;   by  ;M 4 159  correct  to 
three  decimal  places, 

2.  Find  (l-OG)'"  correct  to  two  })laces. 

3.  Find  l|l8r)-75  x  (l-()7)'  correct  to  cents. 

^4.  Find   the  product  of  1-07,  1-085,  1-05,  1-025  correct 
to  four  places. 

5.  Find  $597-67  x  (1-05)''  x  1-025  correct  to  cents. 
^  6.  Find  87-25  x  87-25  x  8-1416  correct  to  three  places. 

7.  Find  4  x  3-14159  x  (2-87)-  to  four  places. 
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h  have 
is  this 
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&.   Kind  f,  X  H-UIC)  x  (^^288-5)'  to  four  places. 
(».   Kind  57-2'.>r)HxH-l4ir)  to  three  places. 
y-    10.  Multiply  IH-i  42857  by  H-!>  ;  \l7  HI  by  385U4H1)7  ;  and 
14-2857  by  -OVV.),  each  correct  to  four  places. 

CONTK ACTED    DIVISION    OF   DECIMALS. 

Divide  2343;)87(')(;  by  2a45r)781l  to  six  dij^its  in  tiie 
quotient. 

Omit  the  9  in  the  divisor  and  divide  to  six  digits.  Hoav 
far  does  this  ([uotient  coincide  Avith  the  first? 

Omit  the  8  also  and  divide  to  six  digits.  How  far  is  th<' 
quotient  correct  in  this  case? 

If  you  divide  by  2345()  instead  of  the  complete  divisor, 
how  far  will  the  (piotient  be  correct? 

What  relation  do  you  notice  between  the  number  of 
digits  in  the  divisor  and  the  num])er  of  digits  to  which 
the  (luotient  is  correct  in  each  case  ? 

Note. — If  in  any  case  we  divide  by,  say,  the  first  seven 
digits  of  the  divisor,  the  (juotient  will  generally  be  correct 
to  at  least  five  digits,  and  may  be  correct  to  six  or  seven. 
Thus  in  every  case  we  have  only  to  take  as  much  of  the 
divisor  as  will  contain  two  digits  niore  than  the  number 
required  in  the  (juotient. 

Divide  2-718281828  bv  H-I4151»2r.5  correct  to  five  digits 
in  the  quotient.  Take  the  first  seven  digits  for  divisor, 
thus  : — 

81415i>2)27 18281 828(8 
251H27H(; 

2050082 
As  we  iiave  now  to  obtain  four  digits  in  the  (quotient,  we 
divide  bv  f:ix  digits  of  the  divisor,  thus  : — 

31415H)205()082(«; 
-  1884i«54 

li;5128 
Similarly,  we  ney*;  d'vide  bv  five  digits,  thus  : — 

31415)1  Cihl  28(5 
157075 

"8053 


'  11 

i  III 
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Next  dividiiiji:  similarly  ])y  four  {i.nd  three  di^itH  of  the 


divisor  we  ^ct  the  otiier  two  dijjfits  of  the  (juotient, 
is  therefore  -Htirj^r),  tlie  position  of  tlie  (leciiiia!  point 
det<^rniined  in   the  snnie  way  as  in   ordinary  division 
decimals. 

The  comph'te  operation  may  be  arranf»'e(l  tlius  : 


hieh 


of 


3-in;V.)2()r))2-718L>8l828( 

r)i>r)()8     i>r)i827;U) 


2()r)()()82 
188H)r)4 

i«5r2"8 
lo7075 


8053 
H282 

1771 
1570 

'  "201 

A  convenient  arran^-ement  is  to  phice  each  dijj^it  in  the 
(piotient  nnder  the  ri«^'ht-li;ind  digit  of  the  divisor  used  in 
obtaining  it :  thus,  8  was  obtained  by  dividing  by  3141592, 
and  is  accordingly  }(laced  nnder  2  ;  (>  is  placed  under  *.>  of 
its  divisor  31  U5il ;  and  so  on.  This  enables  the  multipli- 
cations by  these  digits  to  be  readily  effected,  and  also 
serves  to  indicate  the  next  divisor  to  be  used.  The  quo- 
tient, when  obtained,  may  be  arranged  in  pro])er  order  in 
its  usual  place,  and  the  position  (»f  the  decimal  ])oint  deter- 


mined 
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Find  each  of  the  following  to  three  d«''cimal  })lMces  : 
W_  7()0<)_,  .^.83-3r.5 

^^    1 -0001 7'         ^'^  8-l(;8.'U'         ^'^58 -995' 
2iM)95  ,    13*',31-3G1 

,..     11035(;84        _,  1-04315      , , 

(^'^  w^fTTTiHKr^')  pooi2^^""^""' 

(8)  U...M8  X ^^^^  X ,^;^,.  X  ^,^„ , 
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r>f  the 
vliich 

on  of 


,„,    -6931471      ^      .       , 

(^)    2-30258500  '^  ^^^  P*^^"«  ' 
,,_.  1-0'J86122    ^      .       , 
('^)  2^2585()9  '^'  ^^^  ^^^""''^ 
(11)  1-r  2 -3025850!)  to  ei^^ht;  piuces. 


12. 
13. 
14. 
15. 

TT  "<  Tf 

5^5x5. 

16. 

10  X  10  X  10. 

17. 

6x6x6x6. 

18. 

•1  X  -1  X  -1. 

VX 

•02  X  -02  X  -02  X  -02 

20. 

"li"  ^  "2"      "2"       T^       'T- 

21.   Ifxlfxlfxlf. 


POWERS  OF  NUMBERS. 

I. 

Write  th(^  following,''  products  in  the  exi)oneiitifii  form, 
nnd  find  tlieir  values  : — 

1.  2x2. 

2.  3x3. 

3.  10x10. 

4.  17x17 

5.  20x20. 

6.  100  X  100. 

7.  300x300. 

8.  -1  X  -1. 

9.  -4  X  -4. 

10.  -06  X  -06. 

11.  -235  X  -235. 

II. 
P^ind  the  value  of: — 

1.  42,  5-',  23'^ 

2.  -3^  •04",  •016^  -518-. 

4.  (-21689)-,  (-04635)'-,  (4-623)-,  correct  to  four  places 
of  decimals. 

5.  (10)-,  (100)-,  (1000)'^. 

6.  7-,  14\  163«. 

7.  -l'\  -02^  -0001\ 

9.  (■6932)"\  (-02475)^,  (16-4325)'',  correct  to  five  places 
of  decimals. 

10.  4'-  x3'',  17'-x5«,  12''^xlO^ 

11.  7*    3"   2'. 

12.  (l'046')^  (2-0482)",  (l•06}i^  correct  to  four  decimal 
places. 
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ROOTS  OF   NUMBERS. 

1.  Obtain  the  s(|U}ir(',  roots  of  tht*  tbllowinj,'' : — I,  4,  !>, 
K),  25,  'M\,  l!»,  (U,  liy,  lUO,  lU,  l\H\,  !>•)»;,  ;iL>t,  <U  x  81, 
3rtOO,  HlOO,  1»1      2;-)  x  41),  (14  x  M  x  100,  tWOOOO,  8l()(X)00(). 

2.  Ol)t{iiii  '\w  v\i\)v  roots  of  tlic  following: — I,  8,  27,  61 
125,  2l(;,  :U;5,  512,  721».  1000,  8x:U8,   27x512,  125x729 
H  X  1000,    125000,   512000,   27  x  210  x  348,  27  x  72<)  x  UM)0, 
81)00000,  72i)0(K)000. 

8.  By  resolving"  into  ]>rinio  factors,  obtain  tlie  scpiaro 
roots  of  the  following'' :—;;(;,  (il,  100,  57C),  72'.),  1024,  12:h;, 

\ii\U  (uo;).  i()8i),  57<)00,  (uoooo,  ;n;;(*)0(),  784oo,  11025. 

4.  Obtain  tlie  cul)e  rootuj  of  tlie  following?  in  a  siniihir 
ni:inn»'r  :— 8,  27,  512,  1000,  2n;O0O,  27000,  1728,  U21U, 
i;i;U,  i;{8100().  27000000,  42875. 

5.  Obtain  the  tifth  root  of  tlie  following  in  a  similar 
manner:— 32,  213,  3125,  1024,  777(;,  3200000,  4084101. 

().  Obtain  the  scjuarc  roots  of  the  foliowini*-  in  a  simihir 

in'miipi'- t     I        ''         -i''  »i  <i  4        100         1!  4         .01      ,t)i 

iiuuim  I   .        |,    f,,     ,TO     T(T(7'     TTrffTyO"'     Tjii'     T-JH'    flO-I.V     ^'^»     '"'■*' 

•0!),  -64,  5-76,  10-24,  17-H4,  110-25,    M025,  .y,«p 

7.  Obtain  the  cube  roots  of  the  followinfi:  in  a  similar 
jucuiuei  . — ^,  ^y,  ,,^.,  ^^-,J^f;,  -7.j.,>  ii-.ip  40!tff-»  "^^'  '"^^' 
-004,  1-728,  1-331,  i)-2(;i,  42-875,  -000001,  001728,  -042875. 

SQUARE    ROOT. 
I. 

1.  Multiply  35  by  35. 

2.  In  this  ex;(nu)le.  ho\v  many  units  are  there  in  the 
product  of  5  l\v  5  ? 

3.  How  many  units  m  tlie  ])ro(lrict  of  3  In'  5,  and  liow 
often  is  this  product  found  in  the  Avnole  operation  ? 

4.  How  many  units  in  the  i)rodnct  of  3  by  H? 

5.  What  do  we  obtain  il'  we  add  the  results  of  exami)les 
2,  3,  and  4  tojifethe)-? 

6.  What  is  the  sum  .-^ 

7.  If  the  product  of  3  b\'  3  is  subtracted  from  the 
proper  part  of  this  sum.  what  is  the  remainder? 

8.  Could  any  souare  inte^-er  jO-reater  than  3-  or  \)  be 
subtracted  in  a  similar  way  from  1225  ? 


12: 
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0.  How  rlu'ii  can  the  tens  dij,nt  <>t'  the  square  root  o( 
1225  b(^  toiiiul  y 

10.  ll(»\v  are  tl»u  di^'-irs  :>  ;iiul  '»  coinhiiit'd  to  lonii  tlie 
rcnuiiiidrr  in  cxjnnplc  7  ? 

11.  If  twice  H  tt-ns  is  divided  into  tliis  rcnuiindi'r  (since 
twic(^  3  tens  x '»  forms  tlie  ^'•renter  i>;irt  of  it) ;  wluit  is  tlie 
(luotient? 

12.  AVIiat  siiould  l>e  .'tdded  to  the  divisor  twice  8  tensor 
(U),  to  nnil\e  tlie  divisioti  exjict  ? 

V\.  Divide  ♦>;')  into  the  remnindei'  of  exjiniple  7,  and 
find  tlie  remainder. 

1  1.  Ah  tins  renuiinder  is  O,  wliat  lias  been  subtracted 
alto^etlier  from  1225? 

ir>.  AVliat  is  tlie  tens  di^'-it  of  the  st|uare  root?  The 
units  di^'it?     'I'he  whole  stjuare  root? 

K).  ll(»w  was  the  tens  di<jfit  of  the  s(|nare  root  obtained  ? 

17.  How  was  the  units  dij^-it  of  the  s(|nare  root  first  ob- 
tained ? 

IH.  AVhat  was  added  to  the  trial  divisoi-  of  example  11 
to  j^-ive  a  divisor  which  Avonld  divide  exactly  ? 

v.).  If  tlu'  number  had  Icen  12.')0,  after  ^'•oin^-  through 
the  same  o])eration  to  find  its  s(|Uare  I'oot,  Avhat  would  the 
remainder  be? 

20.  AVhen  ^yv  obtain  5  for  a  re,mainder,  what  has  l)een 
subtracted  from  1280? 

21.  What  is  tlu^  numlx'r  subtracted  from  1230  the 
stjuare  of? 

22.  Extract  the  S(iuare  roots  of  CrJit,  (.31,  !m;i,  1»70,  and 
give  th(^  remainder  in  <'ach  case. 

23.  In  an  example  in  lotfg  division,  what  is  used  as  a 
tn'ial  divisor  to  obtain  the  ditt'ei'ent  digits  of  the  (luotient? 

21.  Does  the  trial  divisor  always  indicate  accurately 
the  numbei"  of  times  the  whole  divisor  will  be  contained 
in  the  dividend  ?     Why  ? 

25.  In  a  case  wliei'e  it  does  not  give  the  right  digit, 
what  is  your  next  step? 

2().  Should  the  trial  divisor  in  example  11  always  give 
a  cpiotient  which  will  hold  wlic'i  the  complete  divisor  is 
used  '-^ 

27.   When  it  does  not,  lu»\v  should  you  proceetl  ? 


ill 
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1.  What  is  the  square  of  3  ? 

2.  What  must  a  number  be  multiplied  by  to  increase  it 
ten  fold  ? 

3.  If  3  is  increased  ten  fold,  how  many  fold  must  the 
square  of  3  be  increased  to  obtain  the  square  of  30? 

4.  If  30  is  increased  ten  fold,  how  many  fold  must  the 
square  of  30  be  increased  to  obtain  the  square  of  300? 

5.  If  any  number  is  increased  ten  fold^  how  many  fold 
must  the  squares  of  the  number  be  increased  to  obtain  the 
scjuare  of  the  new  number  ? 

fi.  How  mnny  digits  in  the  product  of  a  units  dig-it  by  a 
units  digit?  of  a  te-is  by  a  tens?  of  a  hundreds  by  a  hun- 
dreds ? 

7.  In  obtaining  any  product,  what  is  the  digit  of  lowest 
denomination  which  is  affected  by  the  product  of  a  units 
digit  by  a  units  digit  ?  of  a  tens  by  a  tens  ?  of  a  hundreds 
by  a  hundreds  ? 

8.  What  part  of  50851  (>  can  be  omitted,  if  we  wish  to 
obtain  only  the  hundreds  digit  in  the  square  root? 

*.>.  AVhat  part  can  be  omitted  if  we  wish  to  obtain  both 
the  hundreds  and  tens  digits  ? 

10.  Find  the  hundreds  and  tens  digits  in  the  square  root 
of  this  number.  (Use  only  the  digits  of  the  numlier  which 
are  required.) 

11.  How  many  tens  in  7  hundreds -f  5  tens? 

12.  When  75  tens  squared  is  subtracted  fr-om  5685  hun- 
dreds, what  is  the  remainder? 

13.  When  it  is  subtracted  from  568510,  what  is  the  re- 
mainder ? 

14.  When  we  have  ol)tained  this  remainder  and  the 
total  number  of  tens  in  the  square  root,  what  is  the  trial 
divisor  for  iinding  the  units  digit? 

15.  What  is  the  complete  divisor? 

16.  What  is  the  remainder  after  this  divison? 

17.  AVhat  is  the  square  root  of  50)8516? 

18.  Every  time  we  found  a  digit  in  the  square  root,  how 
many  digits  of  the  original  number  did  we  use? 

19.  Draw  vertical  lines  between  the  digits  of  the  num- 
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b^r  840889,  so  as  to  indicate  the  dibits  which  enter  together 
into  the  operation  of  finding  the  different  digits  of  its  square 
root;  and  find  its  square  root. 

20.  f'ind  the  square  roots  of  687241,  151321,  45369, 
87025. 

III. 

1.  What  is  the  square  of  1,  -1,  -01,  -001  ? 

2.  What  is  the  square  root  of  1,  -01,  -0001,  -000001  ? 

3.  How  many  digits  must  we  have  in  a  decimal  to  give 
1  decimal  place  in  the  square  root?  to  give  2  places?  to 
give  3  places  ? 

4.  For  every  digit  in  the  square  root,  how  many  must 
we  have  in  the  decimal  ? 

5.  From  what  place  should  we  begin  to  mark  off  the 
decimal  in  periods  containing  two  digits  each  ? 

6.  Extract  the  square  roots  of -09,  -0049,  -000081,  -000004, 
1-21,  1-44,  50-41,  2601,  6772-41,  4-5369,  297-6423,  354-5, 
2649-5^  -4,  to  4  places  when  possible. 

CUHE    KOOT. 


I. 

1.  How  do  the  digits  7  and  4  enter  into  combination 
to  obtain  the  product  of  74  by  74  ? 

2.  If  this  product  be  multiplied  by  74,  how  often  will  7 
tens  cubed  be  found  in  tlie  product? 

3.  How  often  will  7  tens  squared  multiplied  by  4  be 
found  in  the  product?  How  often  v.ill  7  tens  multiplied 
by  4  S(]uared  be  found  ?     How  often  ^  cubed  ? 

To  obtain  the  answers  to  the  foregoing  examples  the 
work  will  be  simplified  by  proceeding  as  folloAvs  : — 


70  +  4 

70  4_.4_ 

70  K  4  +  4^ 
70-  4-  70  X  4 


70- +2(70x4) +  4- 
70  +  4 


74 
74 

296 
5180 

5476  =  74- 
74 


70- x4  +  2(70x4-)  +  4»-    21904 
70=^  +  2(70-  x  4) +  (70x4-)  =  383320 

'70a  +  3(T(P  xT)  +  3(70xT2)  +  4='  -  405224  -  74^. 


\ 
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4.  Under  what  digits  in  the  nuniV)er  405224  must  the 
cube  of  7  be  placed  to  obtain  the  same  remainder,  as  when 
70  cubed  is  subtracted  from  ir  ? 

5.  Could  any  cul)e  great«'i'  than  that  of  7  be  subtracted 
from  405224  in  a  similar  manner? 

().  How  then  can  the  tens  digit  in  the  cube  root  of 
405224  hii  found  ? 

7.  How  are  the  digits  7  and  4  combined  to  torm  the 
remainder  in  example  4  ? 

8.  If  8  X  70^^  is  divided  into  this  rennainder  (since 
li(70-  X  4j  forms  the  greater  part  of  it],  what  is  the 
quotient  ? 

i).  What  must  be  added  to  o  x  70-  to  make  the  division 
exact  ? 

10.  Divide  1555(»  into  the  remainder  in  example  4,  and 
find  the  new  remainder. 

11.  As  this  remainder  is  0,  what  has  been  subtracted 
altogether  from  405224  ? 

12.  What  is  the  tens  digit  of  the  euV)e  root?  the  units? 
the  whole  eube  root? 

lo.  How  was  the  tens  digit  of  the  cube  root  first  obtained? 
The  units  digit? 

14.  What  Avas  added  to  the  trial  divisor  in  example  8 
to  make  the  division  exact? 

15.  If  tlu^  number  had  been  405250,  after  going  through 
the  same  operation  to  find  its  cube  root,  what  would  the 
last  remainder  be? 

1  (').  When  Lir;  remainder  is  2f),  Avluit  has  been  subtracted 
fn-m  -105250? 

17.  What  is  the  number  subtracted  the  cube  of? 

18.  Extract  the  cube  roots  of  l.'Vif.l,  l.'i2»;i),  8H0584, 
8805117,  and  give  the  remainder  in  each  case. 

1'.).  Should  the  trial  divisor  in  ex;im}»le  8  always  give 
a  (juotient  which  will  hold  when  the  complete  divisor  is 
used  ? 

20.  AVhen  it  does  not,  how  should  you  }>roceed  ? 

H. 

1.  Every  time  a  number  is  increased  trn  iVtld,  huw  many 
fold  must  the  cube  of  that  nuniber  be  increased  to  give  the 
cube  of  the  new  miniber? 


4. 


J). 


1 
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2.  How  many  'liji-its  ai'o  theiv  in  the  <Mibo  of  a  units 
digit? 

o.  How  many  dibits  are  then;  in  tlie  cube  of  a  tens 
di«-it? 

4.  How  many  dibits  ar<'  tliere  in  tiie  cube  of  a  hundreds 
di^it  ? 

f).  In  the  cube  of  any  number,  what  is  the  digit  of 
lotrest  denom'matio7i  whicli  is  aif'ected  by  the  cube  of  the 
units  digit'?  of  tiie  tens  digit?  of  the  hundreds  digit? 

(i.  AVliat  })art  of  5'.>4823821  can  be  omitted,  if  we  wish 
to  obtain  only  the  hundreds  digit  in  the  cube  root? 

7.  What  part  can  be  omitted  if  we  Mish  to  obtain  both 
the  liundreds  and  tens  digits  ? 

5.  Find  the  hundreds  and  tens  digits  in  the  cube  root 
of  this  number.  (Use  only  the  digits  of  the  number  which 
are  required.) 

9.  How  many  tens  in  8  hundreds  +  4  tens? 

10.  When  84  tens  cn])ed  is  subtracted  from  594823  thou- 
sands, what  is  tiie  remainder? 

11.  When  84  tens  cubed  is  subtracted  from  594828821, 
what  is  the  remainder? 

12.  Wlien  we  liave  obtained  tlie  remainder  and  tlie  total 
numl)er  of  tens  in  the  cube  root,  what  is  the  trial  divisor 
for  finding  the  units  digit? 

1 8.  Wliat  is  tlie  complete  divisor  ? 

14,  What  is  tiu'  remainder  after  this  division? 

15.  What  is  the  cube  root  of  594828821  ? 

IC).  Kvery  time  we  found  a  digit  in  the  cube  root,  how 
many  digits  of  the  original  number  did  we  introduce  into 
this  operation? 

17.  Draw  vertical  lines  between  the  digits  of  tliis  imni- 
ber,  so  as  to  indicate  tlui  digits  wliich  enter  together  into 
tiie  operation  of  finding  the  different  digits  of  its  cube  root. 

18.  i^'ind  the  cube  roots  and  the  remainders  of  771095218, 
771095689,  15818251,  15814«;97. 

III. 

1.  Wliat  is  the  cube  of  1,    1,  Ol  ? 

2.  Wiuit  is  tlie  cube  root  of  1,   001,  -000001  ? 

3.  How  many  digits  must  there  be  in  a  decimal  to  give 
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1  decimal  plnr-f  in  tlieciibo,  root?  to  give  2  placed?  to  g-ivc 
,"i  placi'-;  y 

I.  For  every  (li;i;it  in  tlic  cuhe  root,  how  iiiaay  must 
rliero  l)e  in  tlie  dcciimil  ? 

i).  From  what  place  should  we  l)e<i'iu  to  nuirk  off  a 
decimal  in  ])eriods  of  o  di*i:its  each? 

().  Kxti-act  the  cube  roots  of  -008,  -027,  -000008,  -000512, 
1-381,  yi>(')l,  381)-017,  li-filH,  2!M,  -1,  -08,  -00027,  to  3 
places  of  decimals  when  possn)le. 


MENSURATION. 

KECTA\(iLK. 
L 

1.  Place  3  units  (square  feet)  in  the  form  of  a  rectanj^-le^ 

2.  What  is  the  length  of  this  rectangle  ? 

3.  AVliat  is  the  Avidth  of  this  rectang'le  ? 

4.  Place  a  second  rectangle,  equal  in  all  respects  to  the 
i'ormer,  witli  a  side  contig-uous  throug'hout  to  a  side  of 
the  former,  and  in  the  same  plane. 

').  What  tig'ure  do  the  two  rcjctang-les  form? 

»■).  AVliat  is  the  length  of  this  rectang'le  ? 

7.  AVhat  is  the  Avidth  of  this  rectang-le  ? 

<S.  What  is  its  area  in  terms  of  the  area  of  the  tirst 
rectang-le  ? 

i).  W^hat  is  its  area  in  square  feet  ? 

10.  Place  a  third  rectang-le,  equal  to  eitluu-  of  the  others^ 
along^side  the  second,  in  a  manner  siniilar  to  that  in  ex- 
ample 4. 

11.  What  is  the  leng-th  of  this  figure  ? 

12.  What  is  the  width  of  this  fig-ure  ? 

13.  What  is  its  area  in  terms  of  the  ar(;a  of  the  ti^'st 
rectang-h'? 

14.  What  is  its  area  in  scjuare  feet? 

15.  What  is  its  length  in  yards? 

16.  What  is  its  width  in  yartls? 

17.  What  name  do  you  g'ive  the  lig'ure  ? 

18.  How  many  square  teet  in  a  square  yard  ? 


1 

2 
3. 
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II. 

1.  Place  4  square  anits  in  the  form  of  a  square. 

2.  What  is  tlie  length  of  a  side  of  this  square  ? 

3.  If  this  square  unit  is  one-half  foot  long  and  one-hali 
foot  wide,  what  is  the  length  of  a  side  of  the  whole  square  V 

4.  How  many  of  these  units  in  a  square  foot  ? 

5.  Make  a  rectangle  whose  length  is  8  and  width  5  of 
the  linear  units  corresponding  to  the  square  unit  in  ex- 
ample 3. 

6.  What  is  the  area  of  this  rectangle  in  those  square 
units  ? 

7.  What  is  the  area  of  this  rectangle  in  square  feet  ? 

-  8.  What  is  the  area  of  a  rectangle  4  feet  in  length  and 
2^  feet  in  width  ? 

Find  the  areas  of  the  following  rectangles  : 

9.  7  rods  in  lengtJi  and  5|  rods  in  width. 

10.  3|  yds.  "         "     L»|  yds.      " 

11.  7  yds.  2  ft.  4  in.    '^         "    2  ft.  7  in.  " 

12.  6-947  ft.  "         "     :J-46  ft.      " 


/ 


13.  2  mi.  7  per. 


(( 


"     46*  ft. 


-  14.  Prove  that  30|  square  ;^/ards  are  equal  to  1  square 
rod,  being  granted  that  5i  linear  yards  are  equal  to  1 
linear  rod. 

THIANGLE. 

Let  ABC  ^e  n  right  an- 
gled triangle,  with  the  an- 
gle ABC  a  right  angle. 

Let  ABDE  be  a  sciuare 
described  on  AB,  and  l)V 
A  OH  a  square  equal  to  one 
described  on  BC,  mid  let 
BD  and  P^D  be  cotermin- 
ous at  D,  and  in  the  same 
straight  line. 

Join  GC. 

Remove     the     triangle 
(tFC  and   place  it   in  the 
position  of  GHK. 
Also  remove  the  fiangh^  ABC  and  ulace  it  as  AEK, 


so 
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Tiu  figure  ACGK,   wliich  is  the  square  on  CA^  is  com 
posed  of  the  same-  parts  as  tlie  two  squares  ABDF  and 
DFGH. 

.-.  The  sciuares  described  on  AB  and  BC  are  equal  to 
the  scjmtre  described  on  CA. 

Note. — Tf  a  piece  of  jjaper  sha,})ed  like  ABFGHf]  be  cut 
ah)n;4'  the  lines  AC  and  GC,  then  the  parts  can  be  put 
to«^etlier  in  tlie  shape  of  the  li^ure  ACTIK, 

ANOTHER   PROOF. 

C(^  DH,  AL,  FB 

are  all  equal. 

The  trian^-les  AFF. 
FH(  J, GHC,  and  DFH 
are  all  equal. 

The  triangle  AFF 
=  J  the  I'ectau^'le 
AK. 

.-.  The  4  triangles 
mentioned  are  equal 
to  the  2  rectanjj-les 
OH  AK.  and  KC. 

IIFF^G  is  the  siinare  on  FG. 
BK         "  ••  FH. 

l)lv      is  ecjual  to  the  S(|uare  on  BG. 
ITEFG  +  4  triano-les,  AKF,  FBCi,  J  1(^0  and  KDIl,  are  equal 
to  the  square  AC. 

BK  +  I)K  +  AK  +  KC  are  eipial  to  the.souare  AC. 
But  the  4  trian^'les  \V(U*e  shewn  e()uai  to  AK  -;•  'vC, 
.-.  IIFFG  is  eijual  to  BK  +  DK. 

i.e.,  The  s<iuai'e  on  Fir  is  exiua'i  to  the  sum  of  the  scpiaret- 
on  BFand  ]Mr. 

Find  the  leuii'th  of  tJK^.  hypoteih^se  in  carh  oi'  the  fol- 
Iowini>'  riiifht  an;^led  ti-'-m^^-le.;,  ^Iveii . — 

1.  The  sides   '>  ft.  iud  12  ft.  respectively. 

2.  "  :»  fr.  "  40  ft. 
8.  "  i;i  It.  "  84  f^ 
4.          "            8  vds.              "    io  vds. 


5. 
6. 

7. 
8. 
\). 

10. 
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,1  <■- 


5.  T 

he  sic 

les  14  in. 

and 

2  ft. 

respectivel> 

6. 

2  ft.  2  in. 

u 

4  ft.  6  in. 

i< 

7. 

3  vds.  2  ft. 

(( 

5  yds.  4  in 

'     r 

8. 

7-64  ft. 

a 

2-9  ft. 

(( 

9. 

7A  yds. 

h  h 

4-/3  yds. 

(( 

10. 

17-56  in. 

(( 

9-4  in. 

(( 

Find  the  third  side  in  each  of  the  following  right  angled 
triangles,  given : 

11.  The  hypotenuse  10  ft.  one  side  8  ft.    . 


12.     " 

41  ft. 

(< 

9  ft. 

13.     " 

113  ft. 

(( 

15  ft. 

14.     ' 

14  yds. 

a 

6  vds. 

15.      • 

18|  in. 

bfc 

14  in. 

16.     ' 

4  vds.  2ft. 

7  in. 

" 

3vds.  lft.9in 

17.     ' 

i-                                                    t  4 

9-72  ft. 

k  i 

8-6  ft. 

18.      ' 

i                   a 

11-345  ft. 

a 

107-69  in. 

19.     ' 

i                 a 

4-63  yds. 

it 

3-7  yds. 

^ 


Example. — The  sides  of  a  triangle  are  3,  4  and  5  units 
in  length  respectively  ;  find  the  length  of  the  perpen- 
dicular dropped  on  the  longest  side  from  the  opposite  angle. 

In  the  diagram  let 
AD  represent  the  per- 
pendicular, and  let  it 
contain  p  units.  Also, 
let  IK 'contain  x  units. 

.-.  1)H  contains  5  - 
X  units. 

In  the  triangle  AIK',       p-  +x-' 
And  in  th'.^  triangle  ADH,       })'-  +(5     x)-' 
Subtract  (1)  from  (2)  and  vc  get  (5  -  x)-   - 

llierefore  25     lOx 
lOx 

X 

Substitute  this  value  for  x  in  (1)  and  p-  +  (I5)'"  =3'-^, 
Therefore  p-  =  \/>. 

«        P   -|"  ',^=-V-  =  2|  units, 


-3- 

m 

=  4- 

(2) 

=  4- 

-3- 

=  7. 

=  18 

_  1  H 

-TT» 

-H 
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T*  nd  tlir. scjfiiiciits  of  tho  base  of  ;i  I  rijiii^h'  iiiio  which  the 
jHTpcjidiculni' dropped  IVom  the  opposite  .'iiit-h'  divides  it; 
also  the  leiif^th  of  the  ])erpeiidi('iil,Mr,  th(^  l«ase  Ixdnjjf  ^nvt;!! 
hist  in  eju'h  ease. 

1.  Sides  a.1'0  o,  12,  l.S  units  in  K'liivtii  respective! n', 

2.  "        !>,   10,   n  ft. 


:<.        •'    2G,  n;s,  ito  yds 

y    L  '*        1,  1>,  H  ft 


•  i).  '•        ()i't.,  i'  ft.,  1!)  in. 


'/ 


rr2,  7-!>,   t-C..'}  yds. 

(ri,  r.-'»:{,  8-iri  in. 


if 


(I 


h 


i  1 


1.  l)ra\v  an  acute  an^^led  triauii'le  havin^i;-  an  altitude  tO 
units,  and  a  base  7  units  in  len;j:tli. 

2.  On  the  base  describe  a.  i'ectaii«;"le  iir.vin^'  tlie  sani'' 
altitud(^  and  tou'ai'ds  tlie  same  parts  as  tlie  trian^'h*. 

.'5.  Into  liow  many  parts  does  tl)e  altitude  (li\i(h'  tlu; 
frianiiie? 

4.  Into  liow  many  [•ails  does  iu<'  altitude  di\ide  ilie 
rect  uiii'le  ? 

;").  What  is  the  area  of  either  ])art  of  the  recta n^^'ie  in 
terr.is  of  the  corresj>()ndiniL»'  part  of  the  triaii<xley 

t».  AVhat  is  tln^  area  of  the  whole  rectanjile.  in  terms  of 
the  whole  trian^ie  ? 

7.  What  is  the  area,  of  the  whole  trian^'le  in  t(  '"ins  vh'^Ik* 
whole  recta  n^'le? 

H,  What  is  tlie  area  of  tiie  I'ectan^'le  in  s(|uare  unil:'-"  "^ 
And  what  the  area  of  the  trian^'le? 

Find  the  areas  of  tlie  followinjt''  triaiij^lc!'  :  — 

9.  Base  4  ft.  and  altitude  .")  ft. 

10.  "     2-71>yds.        "  S   '' 

11.  "     2  •;')'.>  in.  "  l-C.S  ft. 

12.  The  sides  ])ein^-  o,  4,  5  ft.  respectively. 

13.  "         "         ''       7,  i»,  10  yds. 

14.  "         "         ''       H    :r>,  1*7  in. 
"  "      2  yds. 5  ft.  1;'^  in.    '^ 


15.     " 
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ell  flip 

ICS    it.; 

«'iv(ii 
'i\('iv. 


.  (IK*!-!:. 

The  circiiinfcrcTU'c  of  ji  circle  Ix-nrs  a  loiismnr.  ratio  to 
its  (i.aiiu'tcr  ;  tiiis  I'jit  io  is  .'{I  nearly,  hut  closer  ap^jroxi- 
ina,ti()iis  are  vMUT)  and  /Jf,,  and  is  always  denoted  by  the 
letter  n. 


KXKKCISK 


(liven  TT^'M.,  Hnd  the  circiiinfei'ence  : 
1.    If  the  dianietei'  is    I   ft.   in  lenii'th. 


"  r)i|  yds. 


:\. 


"    I  yds.  iM't.  .*>  in.  in  len^Tli. 

4.  '•  "  "  T'KWft 
Kind  the  dianieter  : 

;').    If  the  circumference  is  '.»  ft.   in   length, 
f..      "  •'  "  7  ft.  .'{in. 

V.       "  •  "  UKlyds. 

5.  "  "  "   \l'ii)  yds.     " 

'.I.       ••  ••  •'  -OUV*  per.     '■ 

1<>.       "  "  -  27';; .'j  in.        " 

I'Mnd  the,  circunifei'cuce  : 

11.  If  the   radius  is    12  ft.   in  length. 

12.  ••  •'      41  yds.  " 

\:\.      "  •'      2-7:M  in 

14.       "  •'       1  yds.  2  ft.  7  in.  in  lenj^rtl). 

I.').      '•  •'      -(MfWrods  " 

in)LY(iON    AM)    C'1H(M;. 

Take  a  number  of  e(|ual  ist)sceles  triangles. 

1.  Express  the  sum  of  the  areas  of  two  of  the  triang-les 
in  terms  of  r.he  area,  of  one  of  them. 

2.  l^xpress  tlu;  sum  of  two   bases  in  terms  of  one,  ])ase. 
,').   What  relation  is  there    between    the   measure  of  the 

sum  of  the  sii'eas  in  exain])h'  I,  and  the  measure  of  the 
sum  of  the  bases  in  exanijtle  2? 

4.  I'^xpress  the  sum  of  the  ai'eas  of  o  of  the  trian.irles  in 
terms  of  the  area,  of  one;  of  them. 

r».    Express  the  sun»  of  T)  bases  in  terms  of  one  l)abe. 

(■),  Kind  the  r«'lati<tn  which  «xists  between  the  m^H^ures 
In  exuinpb's  4  iiuU  T). 
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7.  If  the  triMii^lo  ni'c  ot'siuh  n  sluipr  lliMl  when  |iUic(>(l 
in  i\  plniic,  with  n  coiniiioii  vertex,  their  Imsei^  will  form 
tlie  j)eriineter  of  ji  complete  fijifure  ;  what  i.s  this  figure 
called  y 

H.  If  there  are  20  triaii^'-les  in  this  ])Olyj,''oii  express  the 
area  of  the  jiolyj^'on  in  terms  of  one  tri}in^''l«'. 

'.>.  Kx[»ress  the  ]»ei  imeter  of  the  jiolyji'on  in  terms  oi 
one  l>ase. 

10.  Kxi>ress  the  measnre  of  the  area  of  one;  of  these 
ti'inn^les  in  terms  of  the  measures  of  its  altitude  and 
base, 

11.  Kx[)ress  I  lie  measure  of  the  area  of  the  polvfifon  in 
terms  of  the  measures  of  the  altitude  and  the  base  of  one 
trianj^le, 

NoTK, — The  base  and  the  altitude  of  one  triangle  are 
respectively  <'(iiial  to  the  base  and  the  altitude  of  any 
othei'. 

iL*.  Kxjtress  the  measui'e  of  the  area  of  the  ])olygon  in 
ti^'ms  of  the  measui'es  (»f  its  ju-rimeter  and  the  altitude  ot 
one  trian;j:le, 

K).  ^Vhat  is  to  be  noticed  reji'ardin^  tlu'  numbei"  (»f 
trianji"les  re(|Uired  to  make  a  conii»h'te  polyj^'on.  if  the  bases 
of  the  triaiij^lcs  h^rome  very  short,  while  the  sides  remain 
the  same  leni»-tli  ? 

11.    ^^'hat  otJKM'  li^'ure  does  this  one  resem)»leV 

IT).  If  we  round  olf  the  coi'ners  of  this  fi<iure,  so  as  Just 
todestroy  the  angles,  how  much  of  the  figure  is  removed? 

Hi.  What  is  the  difference  between  the  areas  of  the 
liii-ures  in  examples  II  and  lo. 

'7.    What  is  tlie  name  of  tin-  ti.ynre  in  examph'  If)? 

IS.  What  is  th(-  ditferenc('  in  length' IxM ween  the  sideof 
one  of  the  trianj^les  and  its  altitude  in  examjili'  I.'}? 

\\K   In  exami>le  15,  what  is  a  side  of  a  ti'ian^le  called  V 

20.  In  (!xample  15,  what  is  the  perimeter  called  V 

21,  Kind  the  measui'e  of  the  area  of  the  figure  in  ex- 
ample 15  in  tei'ins  of  the  measures  of  its  i-adius  and  cir- 
cumf(*rence. 

y-  22.    Fin<l  tlu'  area  oj  a  circle  whose  I'adius  is  ')l  feet  .•nid 
circumfei'ence  22  feel. 

23.   Find  tin?  a.rea  of  a  circle  whose  I'adius  is  I  feet. 
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24.  Find  tho  nrpo  of  n  circle  wliose  radius  is  f)  vds.  2  ft. 


25. 

27. 

28. 


(( 


(( 


i\-V2  fr,. 

''       (lianict(!r  is  '21  in. 
('ircunit'crcnc(!  is  II  ft. 


i»  ft.  [  in. 
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SEITOU    OF    A    CTHCI-K 


/■ 


/  1.  [n  a  circle  wliosc  ciiviunfcrcncc  is  144  in.,  vvluit  ])art 
is  an  arc  of  12  in.  of  tlic  whole  cii'cuniference  ? 

2.  In  tli(i  same  circle,  what  part  is  a  sector  of  a  circle, 
which  stands  on  this  arc,  of  tin;  wholc!  area? 

;{.   If  the  circunifiu'ence  of  a  circU^   is  140  ft.,  find  ♦ho 
•length  of  the  arc  on  which  a  sector,  which  is  one-lifth  of 
the  whole  area,  stands. 

4.  In  a  circle  which  is  72  ft.  in  circumference,  lind  the 
area  of  the  sector  which  stands  on  an  arc  ••>  ft.  in  h'n^th  V 

f).  Kind  the  area  of  a  sector  of  a  circle  which  stands  on 
an  arc  ^)  ft.  in  len^r^.h,  if  the  radius  of  the  circh^  is  7  ft. 

<).  Find  the  area  of  the  sector  of  a  circle  Avhich  stands 
on  an  arc  c<|ual  in  lenjj^th  to  the  radius  of  the  circle; 
j^iven  tiie  radius  .'5  ft. 

CYLINDER.         -.    -^ 

1.  Take  a  sheet  of  foolscap  ]>aper.  bring-  the  two  ends 
into  contact,  and  have  each  side  in  tlie  form  of  a  circum- 
ference of  a  circle. 

2.  If  the  space  inclosed  were  a  solid  nuiss,  what  would 
it  be  called  ? 

.   3.  What  does  an  end  of  the   paper  represent  on  this 
mass  ? 
.^    4.  What  does  a  side  represent? 

5.  Find  the  area  of  the  surface  of  the  ])aper  recjuired  to 
enclose  this  solid,  if  the  end  of  the  i)aper  is  8  inches  and 
the  sidt^  14  inches  in  lengtli. 

-  ().  Find  the  area,  of  the  curved  surface  of  a  cylinder  the 
height  of  which  is  7  ft.  and  the  circa  inference  of  the  base 
12  ft. 

7.  The  radius  of  the  circular  base  of  a  cvlinder  is  8.J  ft. 
and  the  lieight  3  ft. ;  tincl  tliu  area  ot'tlie  curved  surface. 
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ARITHMETIC. 


S.  Tht>  (MU'vnl  surface  of  n  cyliiidcr  <'oiit.iinf<  24  t*(|.  ft. 
and  tlio  heig-ht  is  4  ft.;  Hnd  tho  ciivumforence  of  tlie  base. 

1^.  In  the  preceding  example,  tind  the  radius  of  the 
base. 

10.  If  the  radius  of  the  base  of  a  cylinder  is  .■>  ft.  and 
the  curved  surface  contains  49  S(|.  ft.:  tind  the  heijj^'ht. 


COXE 


of 


«t  1.  Take  a  piece  of  i^aper  in  the  form  of  a  sector 
circle,  and  brinj*"  the  bounding-  radii  into  contact,  so  that 
the  arc  will  form  the  circumference  of  a  circle. 

2.  If  the  s])ace  inclosed  were  a  solid  mass,  what  would 
it  be  called  ?       :  t^-v  ^  <^- 

3.  What  does  a  boundinj^*  radius  represent  on  this  mass  ? 

4.  What  does  the  arc  represent? 

.5.  What  does  the  ct^itre  of  the  sector  represent? 

C).  If  the  arc  is  7  ft.  and  the  radius  (>  ft.  in  len^th^  tind 
the  area  of  the  surfrfce  of  the  paper^  required  to  (Miclose 
this  solid.  • 

7.  Find  the  area  of  the  curved  surface  of  a  cone  whose 
slant  side  is  (>  ft.  and  the  circumference  of  the  base  7  ft. 

8.  (liven  the  slant  side  of  a  cone  \)  ft.  and  the  circum- 
ference of  the  base  12  ft.,  tind  the  area  of  the  curved  sur- 
face. 

9.  Given  the  slant  side  of  a  cone  11  in.  and  the  radius 
of  the  circular  base  7  in.,  tind  the  area  of  the  curved  sur- 
face. 

10.  Given  the  area  of  the  curved  surface  of  a  cone  49 
sq.  in.  and  the  slant  side  7  in.,  tind  the  circumference  ot 
the  base. 

11.  In  the  precedino*  example,  finrt  ih'>  radius  of  the 
base. 

12.  Given  the  area  of  the  curved  surface  77  sq.  in.,  and 
the  radius  of  the  base  2  in.,   tind  the  slant  side. 

18.  Given  the  slant  side  of  a  cone  .5  ft.,  and  the  radius 
of  the  base  ?*  ft.,  tind  the  peri)endicular  h(u^-ht. 

14.  Given  the  slant  side  7  ft.,  and  the  radius  of  the 
base  4  ft.,   find  "the  perpendicular  height. 

15.  Given  the  slant  side  9  in.,  and  the  circumference  ot 
the  base  14  in.,  find  the  perpendicular  height. 
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IT).  Given  the  perpeiidicuhir  heiglit  4  ft.,  and  the  radius 
of  the  base  3  ft.,  iind  the  slant  side. 

17.  Given  tlie  perpendicular  height  11  in.,  and  the  cir- 
cumference of  the  base  21  in.,  find  the  slant  side. 

18.  Given  the  perpendicular  height  12  in.^  and  the 
radius  of  the  base  5  in.,  find  the  area  of  curved  surface. 

V,K  Given  the  peri)endicuiMr  height  13  in.,  and  the 
radius  of  the  base  G  in..  Iind  the  area  of  the  curved 
surface. 

20.  Given  the  perpendicular  height  8  ft.,  and  the  cir- 
cumference of  the  base  28  ft.,  find  the  area  of  the  curved 
surface. 

21.  Given  the  perpendicular  height  12  in.,  and  the  cir- 
cumference of  the  base  19  in.,  find  the  area  of  the  curved 
surface.^ 

SPHERE. 

c       Let  AB  and  CD  represent  two 
straight  lines.    P  the  middle  point 
M  of  AB. 

Draw  AM,  PS,  BN  perpendicu- 
lar to  CD. 
s       Draw  PQ  perpendicular  to  AB, 
and  AR  perpendicular  to  BN. 
Revolve  AB  around  CD  as  an 
N  axis. 

^  The  measure  of  the  area  of  the 
belt  which  AB  describes  is  clearly 
o  equal  to  the  product  of  the  mea- 
sures of  AB  and  tlie  circumference  of  the  circle  Avhich  P 
describes. 

.-.  The  measure  of  the  area  of  the  belt  is  27r  x  AB  x  PS, 
where  AB  and  PS  stand  for  t\\v  measures  of  the  lengths  of 
these  lines. 

The  triangles  ABR  and  PS(^)  are  similar. 
PS_AR 

*'PQ~AB" 

.-.  PS-AB-:PQ-AR,  and  AR-=MN. 

.-.  The  measure  of  the  area  oi  the  belt  is  2t-PQ-MN. 

(MN  is  called  the  projection  of  AB  on  CD.) 
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ARITHMETIC. 


I 


1.  Take  half  of  the  perimeter  of  a  regular  polyf^oii  of  an 
even  iuiiiil)er  of  sides,  and  draw  tlje  diagonal  joining  its 
extremities. 

2.  Where  do  the  perpendiculars  from  the  middle  points 
of  the  sides  cut  this  diagonal  ? 

3.  Compare  the  lengtlis  of  these  perpendiculars. 

4.  Revolve  the  half  polygon  in  exam})le  1  around  the 
diagonal. 

f).  What  factors  in  the  measures  of  the  belts  in  exaniple 
4  are  equal  ? 

<),  What  factors  are  unequal  ? 

7.  What  is  the  sum  of  the  unequal  factors? 

8.  What  is  the  measure  of  the  sum  of  the  areas  of  the 
belts  in  example  4,  in  terms  of  the  measures  of  the  per- 
pendicular from  the  middle  point  of  one  of  the  sides  and 
the  diagonal  of  the  polygon  ? 

9.  If  the  sides  of  the  polygon  in  example  1  become  very 
short,  and  increase  in  number,  while  the  diagonal  remains 
constant ;  what  does  the  solid  formed  by  its  revolution 
resemble  ? 

10.  If  the  edges  are  smoothed  oft',  what  is  the  solid 
called  y 

11.  What  does  the  perpendicular  from  the  middle  point 
of  any  one  of  the  sides  in  example  1  become  in  example 
10? 

12.  What  is  the  measure  of  the  area  of  the  surface  of  a 
sphere  in  terms  of  the  measures  of  its  radius  and  di- 
ameter ? 

13.  What  is  the  measure  of  the  area  of  a  sphere  in 
terms  of  tlie  measure  of  'its  radius  ?    , 

14.  Find  the  area  of  the  surface  of  a  sphere  whose 
diameter  is  7  ft. 

15.  Find  the  areas  of  the  surfaces  of  the  spheres,  the 
radii   of  which   are  respectively  7  ft.,   4  in. ;  9-265  in.; 

9-64  yds.  ;  4  yds.,  2-56  ft. 

16.  Find  the  radii  of  the  spheres,  the  surface^  of  which 
are  respectively  121  sq.  ft. ;  5|  sq.  ft.  ;  4sq.  yds.,  3  sq.  ft. 

478-96  sq.  in.  ;  496-03  sq.  in. 
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RECTANGULAR    SOLID. 

1.  Place  5  units  (cubic  feei)  in  the  form  of  a  rectang-uiar 
solid. 

2.  What  is  the  length  ot[  this  solid  ?     What  is  the  width  ? 

3.  Place  an  equal  rectangular  solid  alongside  of  this 
one,  so  as  to  form  with  it  a  single  rectangular  solid. 

4.  What  is  the  volume  of  the  new  solid,  which  is  formed, 
in  terms  of  the  first  one? 

5.  What  is  its  volume  in  cubic  feet  ? 

G.  Take  4  equal  rectangular  solids  like  the  one  in 
example  1,  and  place  them  on  a  plane  so  as  to  form  a 
single  rectangular  solid. 

7.  What  is  the  volume  of  this  solid  in  terms  of  one  of 
them  ? 

8.  What  is  the  volume  in  cubic  feet  ? 

9.  Place  squarely  on  top  of  this  solid  another  equal  to 
it  in  all  respects. 

10.  What  is  the  new  solid  called  ? 

11.  What  is  its  length,  width,  height? 

12.  What  is  its  volume  in  terms  of  the  solid  in  example  ♦)? 

13.  \/hat  is  its  volume  in  terms  of  the  solid  in  example  1  ? 

14.  What  is  its  volume  in  cubic  feet? 

15.  Place  8  equal  cubes,  edge  h  ft.,  in  the  form  of  a 
single  cube. 

16.  What  is  the  name  of  the  cube  so  formed  ? 

17.  Find  the  volume  of  a  cube  whose  edges  are  3  ft. 
each. 

18.  What  is  the  name  of  such  a  cube  ? 

19.  How  nianv  cubic  feet  in  a  cubic  vard? 

20.  Find  the  volumes  of  the  rectangular  solids  of  the 
following  dimensions  : —  3,  4,  5  ft.  respectively  ;  2|,  3^,  8 
yds.  respectively;   2\  yds.,  4ft.,  13  in. ;   3-46,  5-9,  8  ft. 

respectively ;  2-62  yds.,  4-38  ft.,  12-i)  in. 

21.  If  the  volume  of  a  rectangular  solid  is  1728  cubic 
inches,  and  the  height  is  12  inches ;  find  the  area  of  the 
base. 

22.  If  the  base  in  example  21  be  a  square;  find  a  side 
of  it. 

23.  If  the  volume  is  864  cub.  ft.,  and  the  area  of  the  base 
is  108  sq.  ft. ;  find  the  height. 
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24.  (iivcn  tlir  volinivr  725  cul).  yds.,  Uw.  height  71  yds., 
the  length  of  the  l)a.!se  20^  yds.,  tiud  the  width  "of  the 
base. 

25.  Given  the  vohime  S47  cub.  yds.,  the  heipflit  25^  ii.;, 
one  side  of  the  base  5()  inches,   tind  the  other  side 

I'UISM. 

1.  Wliat  is  tlie  volume  of  a  solid  I  foot  in  heij»lit,  whose 
base  is  a  polyj^-on  containin*;'  D  S(iuai'e  feet? 

2.  Place  another  solid  equal  in  all  respects  to  the  former 
exactly  on  top  of  it,  so  that  the  base  of  the  second  solid 
will  coincide  throughout  with  the  top  of  tin;  ibrmer. 

*».  What  is  the  name  of  the  new  solid  formed  ? 

4.  What  is  its  volume  in  terms  of  the  volume  of  the 
first  ? 

5.  What  is  its  height  ? 

b.  AVhatis  the  volume  in  cubic  feet? 

7.  Place  8  solids,  eaph  identically  equal  to  the  first,  on 
top  of  one  another  in  a  manner  similar  to  that  in  ex- 
ample 2. 

•S.   What  is  the  new  solid  called? 

!>.  What  is  its  volume  in  terms  of  the  volume  of  one  of 
them  ? 

10.  What  is  its  height  ? 

11.  What  is  the  volume  in  cubic  feet  ? 

12.  Find  the  volume  of  a  prism  10  feet  in  height  whose 
base  contains  14  square  feet. 

13.  P^'ind  the  volume  of  a  ])rism  3  inches  in  height,  Avhose 
base  is  a  square,  %vith  an  edge  2  inches  in  length. 

14.  The  sides  of  the  rectangular  base  of  a  prism  are  4 
and  5  f<H't  respectively,  and  the  height •^ is  7  feet ;  find  its 
volume. 

15.  The  sides  of  the  base  of  n  triangular  prism  are  3,  4 
and  5  feet  respectively,  and  the  height  is  b  feet ;  find  its 
volume. 

lb.  The  sides  of  the  base  of  a  ti'iangular  prism  are  7, 
8,  9  feet  respectively,  and  the  height  is  11  feet ;  find  its 
volume. 

17.  The  sides  of  the  base  of  a   ti'iangular  prism  are  7 

yds.,  19  ft.  and  30  inches,  and  the  height  is  7-408  ft.  ;  find 
the  volume. 


MENSURATION. 


di 


\f^.  If  the  base  of  n  prism  is  a  poly^'-o;!  of  ;i  f^reat.  num- 
ber of  sides,  but  eacii  side  vei-y  short,  wliat  otiier  solid 
does  tliis  })rism  reseml)le  ? 

I*).  If  the  siiarp  comers,  aloii^  the  length  of  the  prism, 
are  smoothed  otf  a  very  little,  what  is  tlie  naiue  of  the 
new  solid  formed  ? 

20.  How  much  of  the  prism  has  been  removed  l)y 
smoothinjj;'  off  the  corners  V 

21.  What  is  the  difference  between  the  volumes  of  the 
solids  in  examples  18  and  1!)  ? 

22.  What  is  tin?  measure  of  the  volumi;  of  a  cylinder  in 
terms  of  the  measures  of  the  area  of  the  base  and  the 
height? 

28.  Find  the  volume  of  a  cylinder  9  feet  in  heig'ht,  and 
standing"  on  a  base  whose  area  contains  12  square  feet. 

WEDGE. 

1.  Lay  a  triangular  prism  on  one  of  its  rectangular  sui'- 
faces. 

2.  Find  the  volume  of  a  triangular  prism  9  feet  in 
length,  whose  triangular  end  contains  12»squaio  feet. 

3.  Find  the  volume  of  a  triangular  prism  5  ft.  in  length, 
whose  triangular  end  has  an  altitude  of  8  ft.,  and  the  base 
8  ft.  in  length. 

4.  The  rectangular  base  on  which  a  triangular  prism 
rests  is  3  feet  in  length  and  2  feet  in  width,  and  the  height 
of  the  prism  is  *.)  feet ;  tind  its  volume. 

5.  What  other  name  is  given  to  this  solid? 

6.  What  is  the  volume  of  a  wedge  9  feet  in  height, 
which  stands  on  a  square  base  containing  4  square  feet?  • 

7.  A  wedge  5  feet  in  height,  stands  on  a  square  base, 
whose  edge  is  4  feet ;  tind  its  volume. 

8.  A  wedge  9  feet  in  height,  stands  on  a  rectangular 
base  4  feet  in  length  and  3  feet  in  width  ;  tind  its  volume. 

CYLINDER. 

1.  How  many  cubic  feet  in  a  right  circular  cylinder  1 
foot  in  height,  whose  base  contains  12  square  feet  ? 

2.  Place  a  second  cylinder,  equal  in  all  respects  to  the 
former,  exactly  on  top  of  it  ? 
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3.  What  do  the  two  oyIiiid(M*s  jorni  ? 

4.  What  is  tho  hcn^ht  of  the  \w\\  cyliiider  / 

5.  How  many  vvMv  t'wt  do(;s  it  contain  ? 

().   l'hu'(?  a  third  equal  cylinder  exactly  on  toj)  of  the 
second. 

7.  What  do  the  threes  cylinders  form  ? 

8.  What  is  the,  volunn^  of  this  new  cylinder  in  terms  of 
the  first  cylinder* ? 

if.  What  is  its  height? 

10.  What  is  its  volume  in  cubic  feet? 

11.  A  cylinder,  whose  base  contains  12  square  feet,  is  7 
feet  in  luMght ;  find  its  volume. 

^12.  The  radius  of  the  base  of  a  cylinder  is  4  inches  in 
length  and  the  hei'^'ht  7  inches  ;  find  the  volume. 
^  13.  The  circumference  of  the  base  of  a  cylinder  is  14 
feet  and  the  heijicht  8  feet ;  find  the  volume. 


/" 


14.  (jriven  the  volume  141  cubic  feet  and  the  heig-ht  9 
feet,  find  the  awd  of  ^he  base. 
■^      15.  In  the  precediiii*'  example,  find  the  radius  of  the 
base. 

IC).  Given  the  folume  108  cubic  inches  and  the  area  of 
the  base  1(5  scjuare  inches,   find  the  heii»ht. 

17.  Given  the  volume  1)8  cubic  inches,  and  the  radius  of 
^tlie  base  4  inches,  find  the  heij^ht. 

18.  (riven  the  volume  390  cubic  feet  and  the  circumfer- 
ence of  the  base  35  feet,  find  the  height. 


PYRAMID. 

1.  If  the  bases  of  two  triangular  pyramids  are  equal  in 
area,  and  the  pyramids  have  equal  altitndes,  how  are  their 
volumes  related  to  each  other? 

2.  Divide  a  triangular  prism  into  3  triangular  pyramids. 

3.  Compare  their  volumes. 

4.  What  is  the  volume  of  the  whole  prism  in  terms  of 
the  volume  rf  one  of  these  i)yramids  ? 

5.  What  is  the  volume  of  one  of  the  pyramids  in  terms 
of  the  volume  of  the  whole  prism  ? 

6.  What  is  the  measure  of  the  volume  of  the  prism  in 
terms  of  the  measures  of  its  base  and  altitude  ? 
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7.  Wliat  is  tho  incasure  of  the  vohiine  of  one  of  the  pyra- 
mids in  terms  of  tlie  measures  of  the  base  and  altitude  of 
the  prism? 

8.  What  is  tlie  altitude  of  the  first  pyramid  wliich  was 
tal<.en  from  the  prism  ? 

i).  "What  is  its  base  in  terms  of  tlie  bate  of  the  prism? 

10.  What  is  the  measure  of  the  volume  of  this  pyramid 
in  terms  of  the  measures  of  its  bas(^  and  altitude  ? 

11.  What  is  thi^  measure  of  the  volume  of  any  triaiif^-ular 
})yramid  in  terms  of  the  measures  of  its  base  and  altitude? 

12.  U Ve  liave  a  number  of  equal  trianf^ular  jyramids 
of  sueha  shai<e  that  when  restinj»'on  their  bases  they  have 
a  common  apex,  and  one  ed^e  common  to  all  of  them,  what 
complete  solid  do  they  form  ? 

18.  What  is  the  volume  of  this  whole  pyramid  in  terms 
of  the  volume  of  one  of  the  triangular  pyramids,  if  it  takes 
♦i  trianj^ular  pyramids  to  form  it? 

14.  What  is  the  area  of  the  bas<'  of  the  whole  pyramid 
in  terms  of  the  bas(!  of  one  of  the  trianf^ular  pyramids? 

15.  What  is  its  altitude? 

IT).  What  is  the  measure  of  the  volume  of  the  whole 
solid  in  terms  of  the  nu*asures  of  its  base  and  altitude? 

17.  If  its  base  contains  20  s{iuare  feet,  and  its  altitude  is 
!)  feet,  what  is  the  volume? 

18.  Find  the  volume  of  a  pyrami('  Jl  feet  in  height  which 
stands  on  a  s(|iiare  base,  Avhose  edj      ^s  4  feet. 

1\).  The  volume  of  a  pyramid  is  7:.'  cubic  inches,  audits 
height  is  12  inches;  what  is  the  area  of  the  base? 

20.  The  volume  of  a  «)yraniid  which  stands  on  a  s(|Uare 
base  is  \){\  cubic  inches,  and  its  height  is  14  inches;  find  a 
side  of  the  base. 

21.  A  pyrajnid  Avhich  stands  on  a.  rectangular  base  5 
feet  in  length  and  4  feet  in  width,  is  7  feet  high  ;  find  its 
volume. 

22.  The  height  of  a  triangulai"  prism  is  \)  feet,  and  the 
sides  of  the  triangular  base  are  H,  4  and  T)  feet  respec- 
tively ;  find  the  volume. 

23.  The  sides  of  the  triangular  base  are  7.  '.>,  10  feet  re- 
spectively, and  the  height  of  the  pyramid  is  ^  yards  ; 
tlnd  the  volume. 
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coxb:. 

1.  Take  a  pyramid  whose  base  is  a  polygon  of  a  very 
great  number  of  sides,  ami  each  side  very  short. 

2.  What  does  the  perimeter  of  tli(!  i)ase  reseml)h!? 

3.  Smooth  ort'  tht^  shmt  edges  of  this  pyramid. 

4.  Wiiat  is  it  now  called  ? 

f).  What  is  the  ditt'erenccr  between  the  volumes  in  ex- 
amples 2  and  .'i  ? 

(').  Find  the  volume  of  a  cone,  given  its  altitude  \)  ft 
und  the  area  of  th<}  base  27  s(|.  ft. 

'i.  Find  the  volume  of  a  right  circular  cone  H  ft.  high, 
the  radiiu.  of  whose  base  is  7  ft. 

N.  (Jiven  the  volume  of  a  right  circular  cone  77  cub.  in. 
and  the  height  *'»  in.,    what  is  the  area  of  the  base? 

!•.  In  the  preceding  example,  what  is  the  radius  of  the 
base  ? 

10.  In  a  right  circular  cone  the  volume  is  47  cub.  yds., 
and  height  4  yds.  ;  find  the  radius  of  the  base. 

SPHKKK. 

Take  a  number  of  et|ual  pvramids. 

1.  Place  two  of  them  side  by  side  with  their  apexes  at, 
the  same  point. 

2.  What  is  the  volume  of  this  new  solid  in  terms  of  the 
volume  of  one  i)yramid? 

3.  What  is  the  ai'ea  of  the  two  bases  in  terms  of  the  area 
of  one  ])ase? 

4.  If  a  mimber  of  them  l»e  placed  so  as  to  form  a  com- 
plete solid  figure,  with  the  common  apex  in  the  centre  of 
the  solid  ;  what  is  the  name  of  this  solid  ? 

5.  If  it  takes  20  pyramids  to  f»»rm  this  })olyhedron  : 
Avhat  is  its  volume  in  terms  of  the  volume  of  one  i)yramid  ? 

(>.  AVhat  is  tlu;  arcvt  of  its  surface  in  terms  of  the  area 
of  the  base  of  one  pyramid? 

7.  AVhat  relation  exists  between  the  measures  in  exam- 
))les  5  and  ('»? 

8,  What  is  the  measure  of  the  volume  of  this  solid  in 
terms  of  the  measures  of  the  altitude  and  the  base  of  oue 
pyramid? 
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0.  AVlint  is  the  inoasiin'  (»t'  the  volume  of  this  solid  in 
terms  of  (he  mensiires  of  t\\v  aUitiule  of  one  pyrnmid.  jind 
the  siirf;iee  of  the  whoh'  solid? 

10.  If  the  l)HS»'S  of  the  pyramids  l)eeom<'  very  small, 
what  la  to  be  noticed  re^anling  the  numlier  reijuired  to 
form  the  solid  in  example  4?        . 

1 1.  What  other  solid  does  it  now  )"esembleV 

V2.  What  is  the  diflferenee  between  the  altitude  and 
slant  e(l<;-e  of  a  jiyi'amid  like  those  in  example  10? 

l,').  If  the  c'(l<4'es  of  the  surface  in  example  10  are 
smoothed  off,  what  is  the  solid  then  called? 

11.  What  is  the  difterenoe  in  volunu'  between  the  solidf 
in  examples  10  and  l.'J  ? 

IT).  What  are  the  altitudes  of  the  pyramids  in  ex'-tmple 
10  termed   in  exam})le  l.'i? 

l(».  Find  the  measure  of  the  volume  in  example  1."}  in 
terms  of  the  measures  of  its  surface  and  radius. 

17.  I'lud  the  volume  of  a  sphere,  haviufjf  ^iveti  the 
radius  7  in.  and  the  surface  fiUl  sip  in. 

IH.   Find  the  volume  of  a  sphei'<!  whose  radius  is  4  in. 

11*.  J'Mnd  the  radius  of  a  s])here  Avhose  vohune  is  HH80S 
cubic  inches. 

20.  Find  the  volume  of  a  sphere  whose  surface  is  154 
si|uare  feet. 

21.  Find  the  area  of  the  surface  of  a  s])here  whose 
volume  is  480  cubic  feet . 


PROBLEMS    METRIC  SYSTEM. 

1.  Express   1000  ce-ntimetres    in   metres  ;    1000  centi- 
metres in  decimetres  ;  J 000  centinu'tres  in  dekametres. 

2.  Express  1000  metres    in   kilometres;  1000  metres  in 
dekametres;   1000  nu'tres  in  decimetres. 

.'}.   lOxpress  12  kilometres  in  dekametres  ;  15  kilometres 
in  metres ;  21  kilometres  in  millimetres. 

4.  Express    12.'{,45(;.7H1)   millimetres  in  d(;cinuitres ;  iji 
metres  ;  in  kilometres. 

5.  Express   8*56  Km.  in  centintetres  ;  5082  m.  in  milli- 
metres ;  12408  mm,  \n  microns. 
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6.  Add  14-6  ni.,  227  cm.,  U'.2-3  Dm.,  Ui.'U  Km.  ;  express 
the  result  in  metrea. 

7.  Kxpniss  in  centiim^trcs  tlve  difft^'cneo  between 
5'r)78  Km.  and  lar.l-Hl)  Dm.     ]   f  /   )     ^   i^ 

H.  Multiply  12  Km.  5  m.  8  cm.  l)y  IKi. 
*.>.  (Jivcn  that  (54  milcrf  is  very  nearly  equal  to  103  Km., 
express  1  yard  in  ci'utimetres. 

10.  A  train  is  runninj,^  at  the  rate  of  6()  Km.  per  ht>ur. 
How  many  metres  do(^s  it  ^o  at  this  rate  in  one  second. 

11.  A  train  runninfi;"  at  the  rate  of  (U)  Km.  per  hoar 
I>asses  over  20  space's  hetvveen  telegraph  poles  in  one 
minute.  Plnd  the  distance  between  two  consecutive  poles 
in  metres. 

12.  Using-  tin*  approximate  value,  1  metre  =  HI>-.S7  in., 
express  the  hei»j:ht  of  a  man,  "»  ft.  lOi  in.,  in  centimetres. 

\i\.  Ksin^  the  same  ai)proxiination,  (^xpn^ss  in  milli- 
metres the  height  of  a  barometer  which  stands  at  21)  .'>  in. 

14.  P'ind  th(!  Ien<;'th  of  the  two  parts  into  which  a  string' 
10  m,  long"  is  dividcnl,  given  that  one-half  of  one  part  and 
two-thirds  of  th<'  other  maki^  a  Icnjj^th  of  (500  cm. 

15.  How  lonu:  ^vill  it  take  a  man  to  walk  from  Toronto 
to  Hamilton,  a  distance  of  (5.5  Km.,  at  the  rate  of  80  m.  per 
minute? 

1().  The  radius  of  a  wheel  is  1-4  m.  ;  how  many  times 
will  it  revolver  in  g"oing"  55  Km.?  (tt  =%--.) 

17.  Taking  a  c«'ntinK^tre  as  ^  of  an  inch,  find  the  number 
of  millimetres  in  I  y<l. 

18.  How  many  lengths  each  1  ni.  5  cm.,  can  be  cut 
from  a  length  of  1  Km.  ?     Kxpress  the  remainder  in  m\\\. 

11>.  I'Mnd  the  numbei'of  s»iuare  metres  of  carpet  reipiired 
^«)  cover  a  lloor,  the  dimensions  ol'  whieh  are  (5  m.  1-75  dm, 
by  4  m.  12  cm. 

20.  h'ind  in  metres  the  side  of  a  square  of  which  the 
area  is  15227*5(5  m\.  metres. 

21.  Express  12(K)  ares  in  hectares;  1200  ares  in  cen- 
tiares  ;   12(X)  ares  in  (b'kares. 

22.  Express  12H45  milliares  in  ares;  5(578  centiares  in 
dekares  ;   1  hectare  in  centiares. 

23.  Find  the  sum  of  12(54  ares,  0468  hectares,  one  mil- 
lion milliares.     Express  the  j'esult  in  ares, 
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24.  KxpH'HH  in  (Ickan's  tlic  (lirt'erciicc  between  1  Hh.,  and 


cut 
mm. 
II  ire*  I 
>  dm. 

I  the 
cen- 

es  in 
mil- 


l  are. 
26.  Multiply  7  lla.  r>  Da.  (i  a.   1  da.  r»  ea.  })y  27. 

26.  Find  in  hcetaiM's  the  nnm  of  a  reetanjjj-ular  Held,  (vC 
leng'th  I  Ilni.  and  of  hrendth  2  Ihn.  7  Dm. 

27.  T\h\  iU'v'A  of  a  s(|na,i-e  Held  is  lH'l!>Ha. ;    Hud  the 
perimeter  in  metres. 

28.  ExpresH  1  Wjuare  decimetre  in  milliarcH. 


29.  Find  in  centijires  the  whoh^  surface  of  a  cube,  the 
volume  of  which  is  27  cubic  metn-s. 

HO.  Express  in  s(|UMre  centimetres  1  jire  5  da. 

Ml.  A  pMr}«llele|>i})ed  whose  edjfcs  jire  proportional  to  2, 
8  and  4  contains  JJ  cubic  metres  ;  Hnd  its  whole  surface  in 
centiar^^s. 

32.  A  block  of  wood  contnins  4-.5  cubic  metres  ;  find  in 
arc^s  the  nvvn  it  will  cover  if  cut  into  sections  I  cm.  thick; 

33.  Find  in  cubic  metres  tin;  volume  of  a  sheet  of  ice 
coveri!ifif  a  pond  of  area  20  Ila.  and  thickness  3  cm. 

34.  Find  the  cost  of  paintinjif  the  wails  and  ceiling"  of  a 
room  .5  m.  lon^,  4  m.  wide  nnd  3-,5  ni.  liigh,  at  75  cents 
per  mil  Hare. 

35.  How  many  ares  are  there  in  a  square  Held  whose 

diagonal  is  lOv/2  metres? 

3().  Th(^  sides  of  a  rectanjiulnr  Meld  are  proportional  to 
2  and  3,  its  area  is  24  Ha.  ;  Hnd  the  1 'ngth  of  its  diagonal 
in  metres. 

37.  Using"  the  approximation,  1  metre  =  39-37  in.,  find 
the  number  of  acres  in  1  Ha. 

38.  A  rectang"ular  g"arden  I5m.  long"  and  12m.  broad  is 
surrounded  by  a  path  l-5m.  wide  ;  Hnd  the  area  of  the 
path  in  centiarcs. 

39.  A  circular  area  of  7  metres  radius  is  divided  into 
two  portions  in  the  ratio  of  3  to  4  ;  express  the  area  of  the 
smaller  portion  in  ares. 

40.  Using  the  approximation  1  Ha.  =  2-5  acres,  express 
1  metre  in  inches. 

41 .  Express  in  steres  the  volume  of  a  cube  whose  edge 
is  3  metres. 

42.  The  volume  of  a  cube  is  1  Ks.  ;  find  the  length  of 
its  edge  in  centimetres. 
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43.  How  many  cubic  centimetres  in  1  stere  ? 

44.  How  nit;nv  steres  in  one  million  cubic  centimetres? 
4r>.  A  pile  of  wood  is  45  metres  long,  1-5  metres  wide 

and  8  metres  high ;  tind  its  value  at  $2  per  stere. 

46.  Find  the  cost  of  excavating  a  cellar  12  m.  long, 
10  m.  broad  and  3-5  m.  deep,  at  25  cents  per  stere. 

47.  Express  1  ds.  in  cubic  decimetres. 

48.  Given  1  metre  =  39-37  inches,  Und  the  number  of 
cubic  feet  in  1  stere. 

49.  Also  exprefs  the  stere  as  the  fraction  of  a  cord. 

50.  How  many  steres  of  wood  in  a  rectangular  floor  40 
m.  long  and  30  m.  wide^  the  flooring  being  2  cm.  in 
thickness  ? 

51.  The  excavation  of  a  cellar,  the  dimensions  of  which 
are  in  the  ratio  1,  4  and  5,  cost  $54,  at  10  cents  per  stere ; 
And  its  dimensions. 

52.  It'  a  wall  15  m.  long,  1  m.  thick,  and  3-4  metres 
high  contains  51000  bricks,  how  many  bricks  of  the  same 
size  are  required  for  a  wall  of  which  the  volume  is  45 
steres  ? 

5o.  Find,  in  milliares,  the  surface  of  a  cube  whose  edge 
J3  equal  to  the  side  of  a  square,  the  area  of  which  is  one 
centiare. 

54.  Given  that  1  cubic  centimetre  of  water  weighs  1 
gramme,  flnd  in  kilos,  the  weight  of  one  stere  of  earth 
which  is  2-5  times  as  heavy  as  water. 

55.  Water  expands  -^'^  in  freezing  ;  find  the  weight  of 

1  stere  of  ice. 

56.  Each  linear  dimension  of  a  block  of  metal  is  in- 
creased -002  of  itself  by  heating  ;  find  the  volume  of  a 
block  which  before  heating  was  1  stere. 

57.  One  centistere  of  metal  is  rolled  into  a  rectangular 
sheet  10  m.  by  8  m.  ;  flnd  its  thickness  in  microns. 

58.  One  stere  of  water  is  poured  into  an  empty  tank 

2  m.  long  and  1  -25  m.  wide  ;  flnd  the  depth  of  the  water 
in  the  tank. 

59.  An  empty  tank  is  4  m.  long  and  2-5  m.  wide ;  water 
is  poured  in  at  the  rate  of  1  stere  per  minute  ;  in  what 
time  will'the  water  be  1  dm.  deep? 

60.  From  a  cylindrical  tunnel  30800  steres  of  earth  were 
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removed  ;  the  diameter  of  the  cross  section  is  1  I  metres ; 
find  the  leng-th  of  tiie  tunnel.     (7r  =  -y-). 

61.  If  27  steres  of  wood  hist  8  months,  what  must  be 
the  length  of  a  pile  1'5  m.  wide,  2  m.  hij^'h,  to  last  1  year? 

62.  How  many  cubic  decimetres  in  1  cubic  metre?  How 
many  litres  in  1  store? 

63.  Given  that  1  cu.  cm.  of  water  at  4*'C.  weighs  1 
gramme,  find  tlie  weight  of  1  litre  of  water. 

64.  What  must  be  the  depth  of  a  rectangular  box  12-5 
dm.  long  and  4  dm.  wide  to  contain  1  Kl.  of  water? 

65.  Compare  the  cubic  centimetre  and  the  millilitre. 

66.  F^xpress  4  cubic  metres,  4  cubic  decimeti'cs,  4  cubic 
centimetres  in  steres. 

67.  How  many  litres  of  water  at  4"C.  Avill  weigh  1000- 
000  grammes? 

68.  Given  that  a  solid  loses  in  weight  when  immersed 
in  water,  an  amount  equivalent  to  the  weight  of  the  water 
displaced,  find  the  volume  of  a  solid  Avhicli  weighs  1,000 
grammes  less  when  immersed  in  water  at  4"C.,  than  Avhen 
weighed  in  air. 

69.  Using  the  approximation  1  metre  =  39-37  inches, 
express  the  litre  in  terms  of  the  cubic  foot. 

70.  Using  the  above  approximate  value  of  the  metre, 
express  the  gallon  (277-274  cu.  in.)  in  litres. 

71.  Express  the  difference  between  the  quart  and  the 
litre  in  millilitres. 

72.  Compare  the  liilolitre  and  the  stere. 

73.  The  dimensions  of  a  rectangular  tank  are  3  m., 
2  m.^  1-5  m.  ;  in  what  time  would  it  be  filled  from  two  taps, 
the  one  pouring  in  5  1.  in  3  sec,  and  the  other  5  Dl.  in 
20  sec.  ? 

74.  A  cylindrical  log  has  radius  1  m.  4  dm.  ;  what 
length  of  it  must  be  cut  oft'  to  contain  61-6  steres  ? 

75.  A  cubical  box,  made  of  material  5  cm.  in  thickness, 
is  filled  with  1  stere  of  water  ;  find  the  amount  of  material 
in  the  box. 

76.  Find  the  depth  of  a  cistern,  the  length  and  breadth 
being  equal  and  double  the  depth,  which  will  contain  four 
million  litres.     ^  ^ 
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77.  Usinj^  tlio  approximation,  I  metro  =39-37  in.,  find 
the  number  of  litres  in  I  cubic  foot. 

78.  Find  approximately  tlu^.  wei^'-lit  of  a  kilolitre  of  air 
under  certain  standard  conditions,  g-iven  that  water  is  770 
times  as  heavy  as  air. 

71).  The  area  of  the  end  of  a  rectangular  box  is  1  ca. ; 
lind  its  length  if  the  volume  is  1  Kl. 

80.  Find  the  numl)er  of  cubic  centimetres  in  one  litre. 

81.  Express  the  kilogramme  in  milligrammes. 

82.  Find  the  number  of  grammes  in  1  toniipau. 

83.  Find  in  kilos,  the  weight  of  10  cubic  metres  of  water 
at4«C. 

81.  What  is  the  weight  of  1  litre  of  mercury  in  kilos., 
given  that  mercury  is  13*5  times  as  heavy  as  water? 

85.  A  litre  of  sulphuric  acid  weighs  1840  grammes; 
comi)are  the  weights  of  equal  volumes  of  sulphuric  acid 
and  water. 

8<).  Given  that  an  ounce  Ay.  =28-35  grammes,  find  the 
number  of  kilos,  in  a  ton  (2000  lbs.) 

87.  Using  the  above  approximation,  find  the  number  of 
grammes  in  1  li).  "Proy. 

88.  Find  tin;  weight  of  a  block  of  iron  (7  times  as  heavy 
as  water)  of  which  the  dimensions  are  5  dm.  long,  4  dm. 
broad,  3*5  dm.  thick. 

89.  A  watering  cart  is  3  m.  long,  1-5  m  wide  and  1  m. 
high;  find  the  number  of  tonneaus  of  water  it  carries. 

1)0.  Read  12345()781)  grammes  as  kilogrammes;  as  ton- 
neaus. 

1)1.  Given  that  the  kilogramme  is  e(]ual  to  2-r)7i)  lbs. 
Troy,  find  the  number  of  lbs.  Av.  in  the  kilo. 

1)2.  Find  in  centiares  the  area  of  a  triangle,  the  sides  of 
which  are  1-3,  1-1,  1-5  metres  respectively. 

93.  The  parallel  sides  of  a  trapezium  are  2*6  m.,  and 
I'l  m.  ;  find  the  perpendicular  distance  between  these 
sides,  given  that  the  area  is  -75  centiares. 

94.  Find  in  litres  the  volume  of  a  conical  vessel,  the 
diameter  of  the  base  being  21   cm.,  and  the  height  1  dm. 

95.  Find  in  kilogrammes  the  w(Mght  of  a  pyramid  of 
lead,  6  dm.  high,  having  a  scjuare  base  the  side  of  which 
is  40  cm.  ;  1  cubic  cm.  of  lead  weighs  11-4  grammes. 
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96.  Find  the  weig-ht  of  a  sphere  of  tin  of  radius  3-5  dm.; 
1  cu.  cm.  of  tin  weighs  7-3  grammes. 

97.  How  long  will  it  take  a  man  to  walk  around  a 
square  lield  whose  area  is  1*44  Ha.,  at  the  rate  of  5  Km. 
per  hour  ? 

98.  A  man  walks  5  Km.  per  hour ;  express  thi 
cm.  per  second. 

99.  The  radius  of  the  hemispliere  is  -56  m. ;  lind  the 
height  of  the  equivalent  right  circular  cone,  the  diameter 
of  the  base  being  equal  to  tlie  diameter  of  the  hemisphere. 

100.  Express  the  chain  ((IG  ft.)  in  metres. 

101.  Express  in  hectares  the  area  of  a  farm  which  con- 
tains 250  acres. 

102.  The  length  of  the  Clreat  AVestern  Railway  is  229 
miles ;  find  its  length  in  kilometres. 

103.  Express  o280  feet  in  metres. 

104.  Express  the  tonneau  as  the  decimal  of  a  long  ton 
(2240  lbs.; 

105.  The  pressure  of  the  atmosphere  is  about  1  Kg.  on 
a  square  centimetre ;  express  this  in  pounds  per  square 
inch. 

lOO.  Tf  3  kilometres  are  as  much  under  2  miles  as  5 
kilometres  iwv.  over  3  miles  ;  find  the  length  of  the  metre 
in  inches. 

107.  If  a  litre  is  -22  gallons,  lind  to  the  nearest  penny 
in  English  money  the  value  of  a  pint  of  liiiuid  which  is 
worth  10  francs  the  litre,  1200  francs  being  equivalent  to 
i:49. 

108.  Find  the  number  of  litres  of  water  that  will  cover 
one  hectare  to  the  dei)th  of  one  centimetre. 

101>.  How  many  litres  of  water  at  temperature  of  ma::I- 
muni  density  will  weigh  one  tonneau? 

110.  Express  1  scpuire  yard  as  a  decimal  of  a  centiare, 
and  1  acre  as  a  decimal  of  a  hectare,  using  the  value  1 
metre  =39-37079  inches. 

111.  Considering  the  earth  spherical,  with  a  circum- 
verence  of  four  million  metres,  lind  the  area  of  its  sur- 
face in  hectares. 

112.  Find  in  steres  the  volunn'  of  the;  largest  cube  that 
can  be  cut  from  a  sphere  of  radius  1  metre. 
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MISCELLANEOUS  EXERCISES  IN  FRACTIONS 

AND  THE  SIMPLE  RULES. 

1.  Divide  ;i-(X)3    by    148-28;   •(K)3UO.-3  by  -014828;  and 
300-3  by  1-4828. 

2.  Filid  the  value  of 

-732r)(;  -  -Gli) 

i'.rio~~    <>^  •^>  miles  27  yds. 

-4;).')  io  " 

."'..   Miiirii)I\  1-728  by  .3-1  H'.,  expressing  tlie  result  as  a 
circulating  decimal. 

.    ,,  V-.tol'-u'; 

4.   Kxpress  -     tL,),.)    -of  i.'!;')  I7j;;s.  as  the  decimal  of  a 

dollar,  assuming  the   value  of  t'30  to  hv  $14(). 

y      ').    Find,  by  the  method  of  abridged  multiplication,  the 
product  of  2r.-42783  ^tnd  r.23-238r)(;  true  to  within  -(K)l. 

('..    Divide  -37848  by  -!")<;;  3-7848  l)v  -04r.«; ;  and  3784-8 
by  -OOlaC). 

7.    U'educe  to  decimals  ,;;;^,j,    ,•'-,  and  exi)ress  as  vulgar 

fractio..,^  in  their  lowest  terms,  3-or>(;i,  ir)-(;013781>. 

V     ^-   K'educe    the   decinuils    •2l3u\    •312i!"l,  and  -85)34  to 
their  eciuivalent  vulgar  IVactions. 

i».    Find    the    value    of   -li 4  + -0352  +  C-ioi,  and  divide 

2 •'.•801  by  7- i. ".("). 

10.    Divide  •ll-8(;3  bv  87-00. 


\/      11.   Fiud  the  ditference  between  3-14159  and  3  + 


1 


i/     12.   Mild  the  dilference  between  x'C)  and  the  pro<hict  ol 

1-732  and  1-!142. 
V     13.   What  fraction  of  i'l74  IC.s.  M.  is  :|1'  of  £34  4s.  (Id.  ? 

,       1^-   ^^<l'l^'>^^'f»»^^"i\,  Jn,  .{:,  ^3i. 


15.  Simplif'v    If:  of 


.1  4-  1  4.  t 


t  ^  4 


31      !•> 


•M,  -31  4-4]    '    3        44 
U       3 


\ 
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-^'16.  Find  the  product  of  325-62534  and  27-4367  as  far  as 
three  places  of  decimals,  by  the  method  of  contracted  inal- 
tiplication. 


17.  Find  the  value  of 


2-6  X  2-83   .  44x4-036 


6-2  X -857142     3-75  +  1-7 

18.  Find  the  greatest  and  the  least  possible  value  of  a 
decimal  the  tirst  four  digits  of  which  are  known  to  be 
-8397. 

19,  Find  the  value  in  decimals  of ^-  • 

3  + 


7  + -A 

20.  Obtain  the  quotient   when   the   recurring  decimal 

•2323 is   divided   by   the    recurring  decimal 

•28752875    .... 

21.  Reduce  ^-^  to  a  decimal,  multiply  the  decimal  by 
1  -4,  and  divide  the  product  by  ^-. 

22.  Divide  £120  7s.  lO^d.  by  8^,  and  multiply  the  re- 
sult by  9^. 

23.  Reduce  14  weeks  6  days  23  hrs.  45  min.  to  the 
fraction  of  a  year  of  365^  days. 

24.  Simplify 


i of 


52i' 


l!inf«-.^ 
12 

\    25.  By  short  division  find  the  quotient  as  a  whole  num- 
ber and  recurring  decimal  when  1769  is  divided  by  105. 


1  7  _ 

TU  ^  TT  _ 


Q   1    14 

V  +  2 -r 


26.  Simplify  J?— V-oT9i  +  1761A  -  1650|f^. 

27.  Reduce  nine  and  nine-tenths  inches  to  the  decimal 
of  a  mile. 

28.  Add  t\,  tIs,  isTTf  Tshf  Au>  ^^^  sh ;  and  multiply 

4308JL  y.«.  03T 

29.  Taking  the  length  of  the  year  as  365*25  days,  ex- 
press 7305  days  as  the  decimal  of  a  year. 

4.1  _  a  of  «  I 

30.  Simplify  ^^    ^    -^ '  "" 


l§  +  2f-| 


;  and 


i  +  i  + 


i-t 


\ 
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31.  Reduce     ! J    l.r^ -   '  -  '' '^ -^. 

32.  Divide  (^  + 1  4-  ;•.  +  A)  ^y  (1  -  il  +  :|  +  §  + ;;). 

33.  Simplity  8i  -  4^  +  ;}  -  i;^  of  ^  ;  .,iid  1  + 


24- 

34.  Find  n  deciiiml  which  slmll  he  witliiii  ,„',,-,  of  ]  \ 

35.  Reduce  '**"••'««  .,„(i  .-.  T  +  «  -  -j  i «  ^  i  :i-. 

36.  Multiply  •(K)Ln  by  48-<)L>i; ;  jiiid  divide  im  by  -1407. 
:i7.  Express  as  vul^^-ir  fractions  -037185  and  •()37185. 

.38.   Reduce  to  a  single  dcciniiil 

i>-7 


04275     4-21«; 

X  .     X . 

'''  -342      ir)-M8 


3-05 


39.  Simplify  }  of  J  x  J  of  ;•  ^  (,;-  +  i  of  20). 

.--40.  Tlie  eartli's  polar  diameter  is  78«I<)-114  miles  and  is 
298.33  ' 

299-.S3  *^*  ^'^^  ^*l'i'»fo»'ij<l   di.'imeter;    find    the    eciuatoriju 

diameter. 

41.   Kind  the  value  of 


(5«      lU  +2:  '■' 


71 


42.  Simplifv  '-^^  ^ -"^IlI"^  ^'*"  >  •% '^l  X -1^1. 
4-1  +  5-8  3-L'r)  2-i5 

-  43.  The  speed  of  a  railway  train  bein^'-.  (')5-8  1  I'athomsin 
5-()  seconds,  each  ri^iit  to  th'«>  last  di^»^it,  (ind  the  limits  in 
miles  of  the  distance  travers<'d  tu  one  hour. 
—  44.  Reduce  to  their  simplest  foi'U)  : 


1-J, 


+  3  +  7 


3 


5 


l-iof(^ 


+  1)'     8-     '^ 


;}• 


-*  -  f 


()- 


5 


.-^45.  What  simple  fraction  with  20  for  denominator  will 
ifive  the  ncfirest  approximation  to  f;;^'^ 


^ 
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will 


4().  Find  the  difference  l)etween  :- 


/•26  +  -2of3-7         4-3  +  5-«        v  ; 

V-48  -  'Ol^  of  20      7.4  _  -2  of  11/        . 

,       /iof«of7]l       4-2i  +  lA       \      . 

47.  What  whole  number  of  fiftieths  most  nearly  ex- 
press(3s  the  value  of  yYs'u  '^ 

87('t        "7''        «7«    vJiO     q7»i7       'JQ 


nw.)        1     "   50 
48.  Find  the  value  of : 

n- 


•23-(i--^) 


•45--1136  -  Vi 


of  i:i+_ 


50 


57142H 


50 


most  n<'arlv, 


-^^-~ — U.    ofUrninea. 


49.  Subtract  i  of  ^-^,^,^H  of  ji^  +  l-;,- 

from  101  times  the  sum  of  ,•»-,  <iii^  l  of  ,".  of  ..",.. 

v:0.  Find  tlie  least  fraction  which,  added  to  the  sum  ol' 
I.  ]l  and  II  shall  mak(;  the  result  an  integer. 

51.  What  niultii)le  of  this  fraction  added  to  the  same 
sum  will  make  the;  result  an  integer? 

52.  femiphfy^l^-   of     ^  of  ^-5^^^. 


53.  Keduce 


•0617  +  -21005  -  -005 


-    to  a  vulgar  fractio:! 


•00210623 
^  54.  Plnd  the  value  of 

3(1  +  .,•.)  (1  +  ,  ].j)  (1  +  ..5!..);  to  two  decimal  places. 

55.  Which  of  the  three  ciuantities  -V»/-,  ^^fj-  and  2-7182}: .: 
most  nearlv  expresses  the  value  of  2*718281828  ? 

fiii  1 

56.  From^       '7  +  I  x  l?,'i  of  J',  take  1  of:  6  + -' 

57.  Simplifv 

'A-^of|  ^iofi4-:Iof5 

A^i\  of  3i -(f  of  ti -  h)  ■  ~  H- If     ' 
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58.  Ascertain  whether  -52  or  -519  more  nearly  repre- 
sent-i  the  product  of  -834  and  •t)23. 

51>.  What  (luantity  must  be  added  to 

^^f^  i«_of  IV  2^-of6f 

3iof2§^'i«of32f^3fof4^ 

to  make  it  equal  to   ,    .;  of  3f  of  3 1  of  1  f  +  f  ? 

t;0.  Simplify 
l^  +  ^+r  +  ia        1    I       (7A      lli-2|  | 

61.  AVhat  iiuml)er  multiplied  by  57-29577  will  give  a 
prcxiuct  diff'eiMu^  from  180  by  less  than  -0001  ? 

62.  Simplify  '^  + ^.^^'^i  ^ii'^^^lLli). 


i'ron 


63.Simpli.,^(^^;.|-i).(l^-iJ). 

H4.  Calculate  to  seven  places  of  decimals  the  diflPerence 
between  s'^  and  /(y  +  ir^.v 
65.  Find  the  sum  of 

66  What  fraction  having  17  for  numerator  equals    -t? 

b7.  Simplify  .-p      5V4  ^11 5  _  7i»  ^  5'  1  i  142      ^  *^^- 

68.  Explain  Avhat  is  meant  by  the  expression  3|  of  i  of  |* 
How  is  it  reduced  to  a  simple  fraction  ?  Explain  fully  the 
reason  of  the  })rocess. 

69.  Simplify 


91  .T 

a-)uof^_3^^l|x^^^, 

4|       3 


(2.)  ^Ap^ioi. 

4-     ^ 


4-J 


^^•^-^^^^I^T^TW^^^^"^''''- 
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71.  Find  the  (Urt'erence  between  ^^l^^,  and  -0001  of 
[1  +  ^  ^  1  +  fV.  (1  f-  ,' J  }■];  wh;it  fraction  of  -^^-s^^  is  thi^ 
(lirterencc  ? 

72.  Simplify  tlie  fractions  i 


n  - 1 A  . 


^''^  2^ 


(8.)   -.- 


or, 


(2.)  (I  of  ify-3^; 


4_    ^. 
•> 


1 


I 


1  -  » 

^73.  Find,  correct  to  fouiMlcclnial  places,  a  number  Avhich 
as  a  multiplier  may  be  substituted  for  8-1415!)  as  divisor. 

74.  By  what  decimal,  correct  to  five  places.,  may  any 
immber  be  multiplied  so  as  to  ^ive  the  same  result  as  di- 
viding that  number  by  2-802585? 

75.  Reduce  to  its  simplest  foi-ni — 

(34  +  5i  -  ,V)(41  -  Hi),  ^lividcd  by  1-^  +  2^  -  (2^  -  i  -  A). 
7('».  Reduce  the  fractions  ,'/',  and  i^-;^  to  a  common  num- 
erator, and  determim*  which  is  the  g-reater. 

77.  Find,  correct  to  six  decimal  i)laces,  the  value  of 
•.3472  +  08172 
"  H14()-88 


+  •0()O4(;75. 


78.  What  lU'ror  do  we  make  in  taking-  -,,".'^  as  the  value 
of  the  square  root  of  17  ? 

79.  Find,  correct  to  seven  decimal  places,  the  value  of 

..V>  +  s  V  -  +  7- 

80.  The  Itmj^th  of  a  seconds  ]K'uduluni  is  3!)-37079  in- 
ches ;  if  64  metres  are  equal  to  70  yards,  by  what  decimal 
ofan  inch  will  the  lenji;"th  of  a.  seconds  pendulum  differ 
from  one  metre  ? 

^  81.  Reduce  to  a  decimal  correct  to  six  places 


+ 


-^  +  &c. 


1x3     1x3x5     1x3x5x7 

82.  Find  the  quotient  of  -9840018  by  •(X)159982  to  seven 
decimal  places ;  and  reduce  -7(X)2457  tu  a  vulgar  fraction. 


V 
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'y-v.   Find  tin;  vjUik^  of 


5  "8x5' ^5x5"  "^7 


T  +  ^— .-?  -t 


r  7 


9xfi» 


Proceud  tlius  : — 


•)7 


0  7 


7x 


r.v 


V-^     7x5'  X  2"     7x10"^ 


128 
7xl()' 


=  1  of  •(KX)Ol.i^  -e<-c 


and  siniilnrly  with  the  otiier  fractions. 

-***"  84.   Find  the  vnlut;  of 

1      i;5       I  •;{•-)        l-*i-5-7 

■^4"^  l-8"^4-H-12'^4-H-12-l«;* 

^  85.  How  many  terms  of  tlio  scrifis  in  })rob.  84  will  give 
the  scimire  root  of  2  to  twodccinuti  j)ln('es? 

^8(1.  Cak'idate  to  l;>  places  of  decimals  the  value  of  the 
series  : 

87.  AVliicli  is  tlie  more  correct  vahie  of  a  kilometre  •' 
of  a  mile  or  Jj  of  a.  mile  ? 

>^H.  Wliat  miniher  multiidicd  bv  ('.:{!>4-l27  wiM  «rive  a 
prcKhict  coincidin^^  with  (;;i84-2571>'to  four  decimal  pCices  ? 
y    8«».   Reduce  to  its  simplest  foi'm 

(•()75)''+(-025)'' 
( -075 ) -  -  ( •( )75)  ( •( )25)  4-  ( •025)-  * 

^  t)0.  Express  y  .'nKl  •;•;:;  as  decinpil  fnictions  to  five 
phices;  and  j.rove  that  their  dilference  is  about  „  '  ot 
eitlier  of  them. 

1)1.  Find  the  value  of 
(3)     ,3^512  +  ^•003875 


f8-     |3  -001 


MlsrKT.T.ANKOITS   KXFRCISES. 
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k)0 


02.  A  viilyfjir  t'nicrion  lins  tor  its  imiiK'nitor  20'.J  nud  its 
nwnvst  ;i|»|tntxim,'iti',  vnlue  in  tlioiisaiKlths  Ih  -f)!!  ;  what 
is  its  d«'ii(»iniii;it(H"? 

y.-i.  Tlic  miinl)<'r()rCanji(liniMl()ll{irs  iiui.  pound  storlinjjc  is 

'-|^ot'44;  and  the,  niiniltci'  of  United  States  dollars  in  a 

])oiind  sterling-  is  ]!,  of  ,i;,;„  x  nir.O^  ,"^,  of  25-8  ;  find  the 

value  of  i;iUOO  in  Canadian  and  iu  11.  S.  mouev. 

v/2  -  I 
1)4.   Find  tlie  value  of  ^^,     .  to  four  places  of  decimals. 

n/2  +  I  ' 

1)5.  llow  close  an  approximation  is  -Y^t  to  the  scpuire 
root  of  5  ? 

1k;.  Th(^  milliuietre  l)ein^^  •();{l);i7()48  of  an  inch,  ri^^ht  to 
the  last  di^''it,  show  that  tlu;  metre  is,  to  seven  decimal 
l)laces,  most  nrarly  ;;-2HOH(;<)2  feet. 

!)7.  Find  to  four  places  of  decimals  the  value  of 

3v5  +  ^'3 

1)8.  Which  of  th(^  following"  statements  is  more  nearly- 
correct  ? 

-^^    =111,  or  Ji^ -D-OOl). 
l)-0()i)  1-1 1 

1)1).  Kxpn^ss  in  decnuals  accurately  to  5  places  the  series 

,  ^     n        1  1  1  ■  )      4 

(5     8  X  f)-'  ^  5  X  r>'>     7  X  n^  ^  '^^'  j       239 

100.  Tin;   volunui   of   water    at    the    boiling   point   is 

-— ^'-   "  of  its  volume  at  H2°.     If  a  pound  of  water  at  62° 

occupy  25-2286  cubic  inches,  find  its  volume  when  heated 
to  the  boiling  point. 

101.  State  which  of  the  following  fractions  will  reduce 
to  terminating  and  which  to  circulating  decimals,  and  the 
limits  to  the  repeating  periods  in  the  latter : — 

«7        ^H        15  5  5  1_      4X      •'iVJl 

102.  Find  the  value,  to  6  places  of  decimals,  of 

V5 +jv5  _  v/5-^/3  ^ 
V5  -^  v'3    ^;5  +  v'3  * 
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l()().   A  starts  from  Kiuii'stou  to  w.-ilk  to  lielleville,  jidis- 


'?^' 


taiice  of  lo  miles,  at  .'5i  miles  jin  hour,  jind  li  starts  from 
Belleville  .*i  hours  enrlior  at  '2\  miles  ;iii  hour.  Where  do 
th(\v  meet,  jiud  how  far  wilL  M  l)e  from  Kiujifston  when  A 
arrives  at  Helleville? 

107.  If  UX)  cuhie  inches  of  jiir  wcu^li  .'U  jjfrains,  tind  the 
weight  of  air  in  ii  room  H2  ft.  long,  25  ft.  wide  and  UA  ft. 
high. 

lOS.  Water  in  freezing-  expands  one-tinith.  If  a  cubic 
foot  of  water  weighs  lUK)  oz.,  tind  the  weight  of  a  cubic 
foot  of  ice. 

109.  If  the  imperial  gallon  contains  277-2  cubic  inches, 
and  holds  10  lbs.  of  Avater,  what  is  the  error  in  saying  that 
a  cubic  foot  of  water  weighs  1000  oz.  ? 

110.  How  many  pounds  of  tea  at  4s.  2d.  per  pound  can 
be  bought  for  £'12  10s.? 

111.  If  rain  fa  Us  to  the  dei)th  of  |  in.,  how  many  gallons 
will  have  fallen  on  an  acre  of  ground? 

112.  My  farm  contains  ex.-ictly  184  ac.  7()  sq.  rd.  24^- 
s(j.  yd.  There  are  S-Ho  ac.  in  gnrden  ^,nd  orchard  ;  5)-147 
ac.  of  green  crop  ;  7(r9  ac.  of  grain  ;  2H-(')08  ac.  of  meadow ; 
.'M  ac.  of  pasture  ;  and  the  remainder  i?  uncleared  bush  5 
what  fraction  of  my  farm  is  uncleared? 

U.S.  A  fanner  sells  to  a  merchant  3015  lbs.  of  hay  at  IK) 
per  ton,  and  takes  in  payment  0  lbs.  of  tea  at  80  cents  per 
lb.  ;  2'\  lbs.  of  coffee  at  2(5  cents  per  lb.  ;  33  lbs.  of  sugar 
at  12  lb.  for  a  dollar;  32t"lbs.  of  raisins  at  18|  cents  per 
lb.  ;  14  lbs.  13  oz.  of  bacon  at  16  cents  per  lb.  ;  and  the  bal- 
ance in  cash ;  how  much  cash  does  the  farmer  receive  y 
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114.  If  4  men  in  5  ilav.4  of  9  hrs.  each  chm  mow  15  acreH 
of  ^rasf^,  !)')w  many  lueu  will  mow  11  acreH  in  2  days  of 
11  lirM.  each  ? 

115.  A  p(;rHon  sold  A  J  of  liis  huul,  B  *  of  tlu'  remainder, 
C  j{  of  what  tlien  rcnuiined,  and  received  siifr»()  i'ov  what,  lie 
liad  left,  at  !|0O  per  acre  ;  find  the  numl)er  of  acrea  lie  had 
at  Hrst. 

IK).  A  pint  contains  IMHM)  ^'•pains  of  ])arley  and  each 
^rain  is  one-third  of  an  inch  lon^ ;  how  far  would  tlje 
^'•raiuH  in  17  bUKh.  8  pk.  1  g-al.  1  qt.  1  pt.  reach  if  i)laced 
one  after  another  ? 

117.  If  3  llw.  of  wheat  make  2  llm  of  flour,  how  many 
barrels  of  flour  can  be  made  from  '^\'^  busluils  of  wheat? 

118.  A  certain  hall  (50  feet  lon^  is  to  be  carpeted.  It  is 
found  that  by  stretching'  the  carpi^t  lengthwise,  any  one  of 
four  pieces,  width  respectively  |  yd.,  1  yd.,  1\  yd.,  and 
\\  yd.,  will  exactly  fit  the  hall  without  cuttinfjf  anythinjif 
from  the  width  of  the  carpet.  If  the  narrowest  piece, 
worth  $1.10  per  yard,  be  chosen,  what  will  it  cost  to  carpet 
the  hall  ? 

11!).  I  boug"ht  a  bush  farm,  180  rods  lon^  by  96  rods 
wide,  at  $12.50  per  acre.  I  paid  $14.75  per  acre  for  clear- 
ing, and  $1.85  a  rod  for  enclosin;^  the  whole  farm  with 
wire  fencing'.  Taking"  into  account  that  I  sold  the  wood 
for  $lir»0,  and  ashes  for  $17.20,  liow  much  has  the  improv- 
ed farm  cost  me  per  acre  ? 

120.  A  farmer  sells  a  merchant  30  bushels  of  wheat  at 
90  cents  per  bushel,  and  makes  a  profit  of  one-fifth  ;  the 
merchant  sells  the  farmer  5  yds.  of  broadcloth  at  $3.(')() 
per  yd.,  10  yds.  of  calico  at  8  cents  per  yd.,  and  44  yds.  of 
cotton  cloth  at  13  cents  per  yd.,  and  makes  a  profit  of  one- 
fourth.  Which  g'ains  the  more  by  the  transaction,  and 
how  much  ? 

121.  A  train, going  25  miles  an  hour  starts  at  1  o'clock 
p.  m.  on  a  trip  of  280  miles  ;  another  going  37  miles  an 
hour  starts  from  the  same  place  at  12  min.  past  4  o'clock 
p.  m. ;  at  what  time  will  the  first  train  be  overtaken  ? 

122.  If  £1  =  10  florins  =  100  cents  =  1000  mils,  express 
£13  188.  3Jd.  in  pounds,  florins,  cents  and  mils. 
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123.  Find  the  least  sum  of  money  that  can  be  pai.i  both 
by  a  whole  number  of  farthitipi's  and  by  a  whole  number 
of  mils. 

124.  A  sidereal  day  is  28  hrs.  SC)  min,,  and  the  mean 
solar  day  is  24  hrs.;  reduce  the  difference  between  the  tv'o 
to  the  decimal  of  a  sidereal  day. 

125.  A  building'-lot  30  feet  in  front  by  120  feet  deep  is 
sold  at  $100  per  foot  fronta^jj-e  ;  how  mucli  is  that  per  acre  ? 

126.  A  w^ater  tank  10  ft.  long  and  7  ft.  wide,  contains 
3000  gallons  of  water  ;  find  the  depth  of  the  water  in  the 
tank. 

127.  If  3  men  can  reap  8  acres  in  5  days,  working  8 
hours  a  day,  in  how  many  days  can  8  men,  working  12 
hours  a  day,  reap  1!>2  acres? 

128.  If  marble  is  2*716  times  as  heavy  as  water,  find  the 
weight  of  a  block  of  marble  18  inches  square  and  10  feet 
high. 

129.  If  gold  is  19 1  times  as  heavy  as  water,  find  the 
weight  of  a  cubic  inch  of  gold. 

130.  A  clock  that  is  3  minutes  slow  at  noon  is  gaining 
at  the  rate  of  11  seconds  in  5  hrs.  ;  when  will  it  indicate 
true  time  ? 

131.  If  2  men  or  3  boys  can  do  a  piece  of  work  in  5  days, 
how  long  will  it  take  6  men  and  10  boys  to  do  the  same 
amount  of  work  V 

132.  If  27  men  mow  a  field  of  90  acres  in  7  days,  work- 
ing 8  hours  a  day,  how  many  men  will  be  required  to  mow 
200  acres  in  16  days,  if  they  will  work  10  hours  a  day  ? 

133.  If  a  cow  gives  12  qt.  1  pt.  of  milk  every  day,  and 
1  lb.  8  oz.  of  butter  can  be  made  from  25  qt.  of  milk,  how 
many  lbs.  of  butter  can  be  made  in  one  week  from  the 
milk  of  16  cows? 

134.  How  many  square  feet  of  surface  arc  there,  if  the 
atmospheric  pressure  (at  14-8  lbs.  to  the  square  inch)  on  a 
man  is  29000  lbs.  ? 

135.  If  200  men  can  make  an  embankment  2  miles  long 
in  20  days,  how  much  over-time  must  120  men  work  in 
order  to  finish  an  embankment  3  miles  lon^-  in  24  days, 
12  hours  being  a  day's  work  ? 
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11)6.  A  train  is  just  27  minutes  in  passing  through  tiie 
Mont  Cenis  Tunnel,  the  length  of  which  is  11220  metres; 
find  the  speed  of  the  train  in  miles  per  hour. 

137.  A  roller  28  inches  in  diameter  and  10  feet  long 
makes  DO  revolutions  in  going  from  one  side  of  a  field  to 
i,he  other  ;  find  the  numl)er  of  acres  in  the  field  if  the 
roller  has  to  cross  it  70  times. 

138.  If  12  men,  working  S  iiours  a  day,  do  i  of  a  piece 
of  work  in  20  days,  how  many  days  will  15  men,  working 
10  hours  a  day,  take  to  do  ;  of  it  V 

18i>.  If  a  barrel  of  salt  weighs  10  quarters,  and  4  such 
quarters  make  tlie  English  hundn^l-weight,  and  20  such 
hundred-weights  make  the  English  ton,  find  the  number 
of  pounds  in  the  English,  or  "  long"  ton,  as  it  is  called. 

140.  How  many  such  quarters  make  a  barrel  of  flour  ? 
Find  the  numbc^r  of  barrels  of  flour  that  will  make  the 
least  whole  number  of  long  tons. 

141.  A  merchant  fails  owing  $10,500,  and  i)ays  his 
creditors  35  cents  on  the  dollar  ;  how  much  will  he  lost 
by  a  creditor  to  whom  one-fifth  of  the  debt  was  owing  ? 

142.  Find  the  greatest  common  measure  and  least  com- 
mon multiple  of  8021)  and  237'.)  1  ;  and  of  157  days,  7  hrs., 
4  min.,  7  sec,  and  243  days,  2  hrs.,  11  min.,  4!)  sec. 

143.  If  18  men  do  -f^  of  a  piece  of  work  in  30  days  of  10 
hrs.,  in  what  time  would  15  men  do  the  work,  working  9 
hrs  a  day  ? 

}   144.  What  is  the  relation  between  a  pound  Avoirdupois 
*^nd  a  pound  Troy?     Express  one-eighth  of  a  ton  in  Troy 
ounces,  and  5760  pounds  Troy  in  ounces  Avoirdu|)ois. 

145.  From  a  cask  of  wine,  Avorth  90  cents  a  gallon,  a 
sixth  part  is  drawn  and  replaced  by  wine  worth  only  50 
cents  a  gallon  ;  what  is  .:oav  the  value  per  gallon  of  the 
wine  in  the  cask  ? 

146.  A  sold  a  town  lot  to  li  and  gained  one-eighth,  B 
sold  it  to  C  for  .|306  and  lost  three-twentieths  ;  how  much 
did  the  lot  cost  A  ? 

147.  A  plot  of  land  containing  20  perches  less  than  5 
acres  is  valued  at  t'KWl  17s.  <'d.,  which  is  three-twentieths 
more  than  it  was  worth  a  year  agt  ■ ;  by  how  much  has  its 
value  jjicreased  per  acre  durjug  the  year? 
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148.  If  a  coal  dealer  w(;re  to  buy  his  cual  by  the  long 
ton  and  sell  it  by  the  short  ton  at  tlic  same  price  per  ton, 
what  fraction  of  his  outlay  Avoukl  liis  profits  be? 

149.  A  can  beat  B  by  5  yards  in  a  hundred  yards  race, 
and  B  can  beat  C  by  10  yards  in  a  200  yards  race  ;  by  how 
much  can  A  beat  0  in  a  2(X)  yards  race ? 

150.  If  1  pound  of  thread  makes  8  yds  of  linen  1|  yds. 
wide,  how  many  pounds  would  make  45  yds.  of  linen  1  yd. 
wide? 

1/  151.  The  United  States  silver  dollar  weighs  4121  grains 
and  is  y'jy  line;  Canadian  silver  is  'W  tine,  and  a  5  cent 
piece  Aveighs  18  grains.  If  a  dollar  in  ir.  S.  silver  is  worth 
85  cents,  what  is  a  dollar  in  Canadian  silv(^r  Avorth  ? 

152.  A  cubic  foot  of  copper  weighs  5('>0  lbs  ;  it  is  rolled 
into  a  square  bar  40  feet  long ;  an  exact  cuhe  is  cut  frcmi 
the  bar;  what  is  its  weight  to  four  decimals  of  a  i)ound? 

153.  Find  to  the  nearest  penny  in  English  money  the 
value  of  a  pint  of  liquid  which  is  Avorth  10  francs  a  litre. 
(Franc  =  19  cents.) 

154.  An  express  train  leaves  Marseilles  at  G.35  in  the 
evening  and  arrives  at  Paris  at  9.15  the  next  morning  ; 
the  distance  is  8t)3  kilometres  ;  determine  the  speed  of  the 
train  in  miles  per  hour,  I'eckoning  the  kilometre  as  equal 
to  8281  feet. 

155.  A  Avatch  is  right  on  Monday  at  noon  and  is  10  min. 
sloAV  Avhen  it  indicates  noon  on  Saturday ;  at  Avhat  rate  is 
it  losing? 

156.  A  grocer  bought  (>  cwt.  of  sugar  for  $52.10;  he 
used  65  lbs.  himself  and  sold  the  rest  so  as  to  make  \\ 
cents  per  lb.  profit  on  the  Avhole  ([uantity.  Hoav  much  per 
lb.  did  he  sell  it  for? 

157.  What  quantity  of  water  must  I  add  to  a  hogshead 
of  Avine,  costing  $180,  to  reduce  its  jjrice  to  %'l  a  gallon  ? 

158.  A  railAvay  train  has  a  journey  of  65  miles  to  i)er- 
form,  and  usually  makes  the  distance  in  3  hours  ;  if  the 
train  starts  15  min.  late  how  much  must  it  increase  its 
speed  to  arrive  on  time  ? 

159.  A  house  and  lot  are  together  worth  $2100;  one- 
foarth  of  the  value  of  the  house  is  equal  to  one-third  of  tlie 
value  of  the  lot ;  lind  the  value  of  each. 
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160.  A  man  oought  a  (luantity  of  ten  sui)po;-jed  to  be 
done  up  in  packag-cs  of  1  lb.  each,  for  wliich  he  was  to  pay 
$64  ;  on  weighing"  them,  however,  it  was  found  that  each 
package  was  1  oz.  too  light ;  how  much  should  he  pay  for 
the  tea  ? 

1()1.  If  12  oxen  and  85  sheep  eat  6-35  tons  of  hay  in  4 
days  how  much  Avill  it  cost  per  week  to  feed  4  oxen  and 
6  sheep,  the  pi'ice  of  hay  being  $15  per  ton  and  2  oxen 
eating  as  much  as  5  sheep? 
^  ^  162.  A  gold  dollar  w^eighs  25-8  grains  and  -9  of  it  is  j)ure 
gold.  If  the  vnliie  of  tlie  alloy  may  be  disregarded  what 
is  the  vabie  in  dollars  of  {.n  ounce  avoir,  of  pure  gold  ? 

163.  A  water  tank  can  be  hlled  by  one  tap  in  3  hours 
and  by  another  in  2  houi's.  It  can  be  emptied  by  a  third 
tap  in  1  hr.  24  min.  The  tank  being  empty  all  three  taps 
are  opened  at  once,  in  what  time  will  the  tank  be  filled  ? 

1(')4.  If  three-fourths  of  the  price  of  a  loaf  of  bread  de- 
pend upon  the  y)rice  of  Hour,  by  how  much  should  the  price 
of  a  10  cent  loaf  l)e  increased  when  flour  rises  two-flfteenths 
in  value? 

165.  The  sum  of  $3576  is  to  be  divided  among  four  per- 
sons in  ])roportion  to  their  ages,  their  ages  being  17,  20, 
24  and  30  yeai's  ;  how  would  you  divide  the  money? 

1(')6.  If  a  person  whose  income  is  £365  a.  year  si)end  £8 
16s.  3d.  a  week  for  the  first  20  weeks,  to  what  amount 
must  he  limit  his  daily  expenditure  for  the  remainder  of 
the  year  so  as  to  avoid  being  in  debt  at  the  end  of  it? 

1()7.  Sound  travels  at  the  rate  of  1140  ft.  per  second  ; 
how  far  Avill  a  railroad  engine  running  at  the  rate  of  50 ' 
miles  an  hour  have  gone  before  the  sound  of  its  whibtlecan 
be  heard  5  miles  away? 

168.  Air  is  -00122  times  as  heavy  as  salt  water;  salt 
water  is  -03  heavier  than  fresh  water  ;  if  100  cubic  inches 
of  air  weigh  31  grains,  how  much  will  100  cubic  inches  of 
salt  water  weigh  ? 

169.  If  a  gallon  measure  is  a  quarter  of  a  gill  too  small, 
how  much  does  the  merchant  gain  on  each  1000  gallons 
sold  ? 

170.  The  sum  which  Avill  pay  A's  w^ages  for  61^  days, 
will  pay  B's  wjiges  for  8 Iff  days  ;  for  how  many  days  will 
it  pay  the  wages  of  A  and  B  together  ? 
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172.  A  ^Tniii  dealer  buys  5225  Imsliels  of  wheat  t\t  5i?1.05 
per  biisliel,  and  ])MysS125  for  insurance,  stora.i^'-e,  etc;  he 
sells  -l-  of  the  (juantityat  !I7  cents  a  bushel  ;  at  what  price 
per  Inisiiel  must  he  s(!ll  the  reniainchu-  in  order  to  j^-ain 
.ii)522.5()  on  tlie  wlioie? 

17.S.  If  40  I  hs.  troy  of  standard  ji'old  (]  .V  fine)  are  coined 
info  l-SCl)  soverei^i-ns,  find  the  number  of  ^n-ains  of  pure 
g-okl  in  a  sovereio-n. 

171.  A  and  li  to;L,''etlier  can  earn  t'8  KIs.  in  8  days;  A 
and  C  t()«i:e  tiler  can. earn  £7  l-Js.  in  17  days;  and  li'and  C 
toi'-titlier,  t'12  15s.  in  80  days.  Ilowmucl'i  a  day  can  they 
severally  earn  nioiui? 

175.  The  silver  dollar  of  Central  America  is  worth  91^ 
cents  and  the  silver  dollar  of  .Mexico  'I'.l.^  cents  of  our 
money  ;  find  the  least  sum  in  Canadian  dollars  that  can  be 
exactly  ])a id  by  each  of  thes(!  coins,  and  also  how  many  of 
each  Avould  be  reipii red. 

17(;.  I  s(dl  ^oods  at  a  i)r()lit  of  one-tenth  the  prime  cost, 
but  in  c()iise(|uen('e  of  ready  payment  I  throw  off  one- 
twenfieth  of  the  sellin,^-  ]»ric(' ;  what  fraction  of  the  ])rime 
cost  do  I  ii'ain  ? 

177.  It  is  r('(|uir(!d  to  build  a  sidewalk  a.  (piarter  of  a 
mile  in  leny-th,  8  ft.  wide  and  2  inches  thiek,  supported 
by  three  continuous  lines  of  scantlin^^  4  inches  s(piare; 
what  will  the  lumber  cost  at  iirl7  ])er  thousand  feet? 

178.  In  a,  room  2()  ft.  (i  in.  loiio-,  k;  ft.  8  in.  wide,  and  12 
ft.  o  in.  lii<;-h,  there  arethre<;  Avindows  each  5.!  ft.  hij^iiand 
a  ft.  wide,  and  two  doors  each  7  ft.  hiyii  and";}i  ft.  Avidc; 
the  base-])o;ird  is  1)  ill.  wid<';  how  much  pa])er,  |  of  a  yard 
wide,  will  be  re<|uired  to  cover  tlu^  walls  and  ceiling-? 

171).  An  orchard  is  21:-;:  rods  lon.y-  and  15|  rods  wide; 
at  \'l  cents  per  cubic  foot  what  will  it  cost  to  dijt,'-  a  ditcli 
around  it  .')  ft.  1)  in.  wide  and  four  ft.  deep? 

180.  The  s(iua.re  of  a  number  ditlers  from  th<i  s(piare  of 
th(i  next  number  by  C.IM  ;  find  tlu^  two  numbers. 

181.  ir  ilKi  earlli's  <'(]uatorial  diameter  is  7I>2(>  miles, 
find  the  leuL,''tli  of  a  de.L'-ree  on  tlu;  (Mpiator. 
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1S?2.  A  runs  ;i  mile  tmcc  witli  Hand  loses  ;  luui  his  speed 
])eeii  a.  third  j»rejiter  he  Avouhl  hjive  Avon  l)y  22  yards  ; 
■what  fraction  is  A's  speed  of  IVs  ? 

183.  A  hoy's  i\^c  now  is  one-tiftli  of  liis  father's.  In  six 
years  it  will  be  one-third  of  his  fntlier's  present  a^e.  How 
old  is  he  ? 

181.  The  diameter  of  a  cent  is  one  inch.  How  innny 
cents  can  be  i)laced  ed^-e  to  edj^e  en  a  surface  of  six  inches 
sijuare  so  as  just  to  prevent  ivny  falling"  off  ? 

185.  A  mail  having-  lost  one-lifth  of  his  cai»ital  is  worth 
exactly  as  much  as  another  man  who  has  gained  three- 
twentieths  on  his  cajMtal  ;  the  second  man's  capital  was 
originally  ^'.>n()().     What  was  the  first  man's  ca])ital? 

180.  The  houi'and  minute  hands  of  a  clock  are  together 
at  12  o'clock  ;  at  Avhat  intervals  are  they  together  again? 

187.  A  laborer  while  working  is  able  to  sav(^  75  cents  a 
day.  During  ten  days  of  a  cei'tain  month  lie  is  unable  to 
work,  in  consecpience  of  Avhich  he  is  worse  off  by  $12.50 
than  he  exi)ected  ;  find  his  daily  exjx'nses. 

188.  A  plot  of  land  is  sold  at  £1200  per  acre.  What  is 
the  price  in  francs  per  scpiare  metre,  if  £i  =  25  francs  ? 

189.  Three  clocks  Avhich  tick  70,  80,  and  DO  times,  re- 
spectively, a  minute,  beat  coincidently  at  a  certain  time  , 
find  the  least  time  in  Avhich  they  will  again  beat  together. 

IDO.  (iold  sixteen  carats  tine  is  brought  to  the  mint ; 
what  fraction  of  its  original  weight  will  it  weigh  when 
made  into  coins  eleven-twelfths  fine  ? 

11)1.  By  selling  cloth  at  |1.2(;  a  yard  I  gain  11  cents 
more  than  I  would  lose  l)v  selling  it  at  iii^l.()5  a  yard  : 
Avhat  would  I  gain  ]>y  selling  800  yards  at  iipl.40  a  yard  ? 

102.  A  barn  80  ft.  long  and  (U)  ft.  wide  is  Imilt  on  a  i)lo: 
of  ground  308  ft.  long-  and  204  ft.  wide.  The  rest  of  Mie 
])lot  is  covered  Avith  cordwood  to  a  depth  of  8  ft.  ;  ]un\ 
numy  cords  of  wood  are  there? 

r.>8.  If  15  men  be  necessary  to  excavate  Ofifi  cubic  yards 
in  8  days,  Avorking  lOi  hrs.  daily,  how  many  men  Avould 
be  required  to  excaA^ate  575  cubic  yards  in  12  days,  Avork- 
ing  7i  hrs.  daily,  4  extra  men  being-  taken  on  during  the 
last  4  days  ? 
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VJi.  The  sum  of  $(»4H  is  to  Ix^  divided  among-  24  men, 
36  women  and  72  cliildrcn,  so  that  the  slia res  of  2  men 
shall  be  equal  to  those  of  iJ  ehlldren,  and  each  woman's 
share  to  the  shares  of  2  children ;  what  will  be  the  share 
of  each  ? 

11)5.  Bou^^ht  860  gallons  of  wine  at  $2.60  a  gallon  ;  paid 
for  carriage  $17.20,  and  for  duties  $86.50.  If  -15  of  it  be 
lost  by  leakage,  at  what  i)rice  must  the  remainder  be  sold 
to  gain  $50  on  the  Avhole  transaction  ? 

196.  Assume  that  (>  mem  can  do  as  much  work  in  an 
hour  as  7  women,  and  8  women  as  much  as  11  boys,  and 
that  5  men  can  do  a  certain  piece  of  work  in  10  hours  ; 
how  long  will  it  take  1  man,  2  women  and  8  ])oys  together 
to  do  the  same  i)i('ce  of  work  ? 

11)7.  In  what  time  would  a  field  80  rods  by  60  rods  pay 
for  underdraining  lengthwise  at  2  cents  a  foot,  if  the  field 
yi(;ld  2  bushels  (at  66  cents  a  bushel)  jx-r  acre  more  than 
Ixifore  draining?  The  drains  are  4  rods  apart,  and  the 
first  drain  runs  down  the  middle  of  the  field. 

11)8.  A  sells  goods  to  B  and  gains  one-tenth  on  the  price 
he  paid  for  them.  B  sells  the  goods  to  C  and  loses  one- 
tenth  ;  for  what  fraction  of  A's  buying  price  did  C  buy 
the  goods  ? 

IDl).  A  farmer  employs  a  number  of  men  and.  8  boys  ; 
he  i)ays  the  boys  $-65  and  men  $1.10  each  per  day.  The 
annmnt  that  he  paid  to  all  Avas  as  much  as  if  each  had  re- 
ceived $-1)2  ])er  day  ;  how  many  men  were  emi)loyed  ? 

200.  A  and  B  start  together  and  walk  in  the  same  direc- 
tion^ A  at  the  rate  of  4  and.  B  at  the  rate  of  3  miles  an 
hour.  At  the  end  of  7  hours  A  turns  and  goes  l)ack  ;  how^ 
many  miles  will  B  have  gone  when  he  meets  A? 

201.  The  real  cost  of  an  article  is  ^i  of  the  price  at  which 
it  is  marked  for  sale.  It  is,  howev(n',  sold  at  a  redaction 
of  one-eighth  from  the  marked  price;  what  fraction  of  the 
real  cost  does  the  seller  gairi  ? 

202.  On  a  piece  of  work,  3  men  and  5  hoya  are  employed 
who  do  half  of  it  in  six  days.  After  this  one  more  man 
and  one  more  boy  are  put  on,  and  one-third  more  is  done 
in  3  days  ;  how  many  more  men  must  be  put  on  that  the 
work  may  be  completed  in  one  day  more  ? 
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203.  A  clock  which  was  1-  i  minutes  too  fast  at  a  quarter 
to  11  p.m.  on  Dec.  2nd,  was  8  min.  slow  at  l>  a.m.  Dec.  7th ; 
wiien  was  it  exactly  ri^ht? 

204.  The  sum  of  £405  lis.  4d.  is  lent  upon  condition 
that  the  borrower  shall  owe  to  the  lender,  as  interest,  one- 
forty-sixth  part  of  the  sum  borrowed  for  each  half  year 
that  he  retains  the  money  ;  and  if  the  money  be  not  re- 
turned at  the  end  of  the  first^  or  any  subsequent  half-year, 
the  interest  due,  instead  of  bein^"  paid,  is  to  be  added  to 
the  amount  lent.  How  much  is  due  from  the  borrower  to 
the  lender,  at  the  end  of  a  year  and  a  half,  no  interest 
having"  been  paid  during-  that  time? 

205.  The  areas  of  the  continents  in  square  miles  are  as 
follows  :  — Europe,  3,780,000;  S.America,  (5,700,000;  N. 
America,  8,750,000;  Africa,  11,500,000  ;  Asia,  IG, 500, 000; 
what  numbers  less  than  20  most  nearly  represent  their 
relative  sizes? 

206.  A  ditch  is  being  dug  at  the  rate  of  81  ft.  per  day 
by  54  men  ;  after  13  days'  work,  8  of  them  are  replaced 
by  boys,  and  the  work  goes  on  for  11  days  more,  at  the 
end  of  which  the  whole  leng-th  dug-  is  1889  ft.  How  many 
feet  per  day  do  the  boys  do  ? 

207.  Water  flows  into  a  tank  from  two  taps  which«  run- 
ning separately,  would  In  1|  and  2|  hours  respectively, 
fill  it  up  to  a  certain  /el ;  at  this  level  a  waste-pipe 
opens;  if  both  ta])s  are  running,  in  "what  time  will  the 
waste-pipe  discharge  a  quantity  of  water  equal  to  that  in 
the  tank  ? 

208.  Find  the  number  of  days  in  each  four  hundred  con- 
secutive years. 

20i).  Multiply  31)5  days,  5hrs.,  48  min.,  47-5  sec,  by 
400. 

210.  What  is  the  difference  between  the  results  in  the 
two  preceding*  examples  ?  In  how  many  year  »vouldthis 
difference  amount  to  one  day  ? 

211.  A  person  buys  four  houses  ;  for  the  second  he  gives 
half  as  much  again  as  for  the  first;  for  the  third^  half  as 
much  again  as  for  the  second  ;  and  for  the  fourth,  as  much 
as  for  the  first  and  third  together  ;  he  pays  in  all  $24000  ; 
what  is  the  cost  of  each  ? 
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212.  How  many  ouiurs  o\'  J(»w«*Il«'r's  fxoUl,  IH  carats 
tine,  can  ho  made  IVoni  10  oinjccs  of  ^old  whose  liiicucss 
is  iiine-tonths  ? 

2l.-i.  One.  hundnMl  (Mil)i('  inclics  of  aii'  W('I<i*li  .'il  grains, 
and  the  U.  S.  silver  dollar  woijifhs  lli'i,  j^-i-aUis;  find  \.\u\ 
difference  lictw(>en  the  wei^'lit,  of  a.  ['.  S.  ha,if-diin(;  and 
that  of  a  (|nart  of  air. 

214.  A  person  suh-divides  his  farm  of  KM)  acres  into 
town  lots  as  follows:  One-half  of  the  farm  he  divides  into 
12  equal  parts,  each  of  these  into  threes  and  each  of  these 
last  into  5  cipial  parts;  the  rest  of  the  farm  ho  divides 
into  quarters,  each  quarter  into  tilths,  and  each  tiftli  into 
eijjfhths ;  lind  tluMliii'erence  in  sijuarti  yards  lietweiMi  the 
area  of  one  of  the  first  lots  and  one  of  the  second. 

215.  Tlu^  inscription  on  the;  Con^ins  of  \esi)asianat 
Dres(l(Mi  states  that  it  contains  10  Roman  })onnds.  Its 
weight  ^".ien  tilled  with  Avater  exceeds  its  weijifht  when 
empty  l)y  O.SKJO;^  French  ^'rains  (French  ^'rain --  -82  Va\^. 
jifrains) ;  whai.  fraction  of  a  ]>onntl  Avoirdui)ois  is  the  Ro- 
man i)onnd? 

2U).  An  oarsman  starts  to  row  up  stn^am  at  the  rate  of 
2|  niih^s  an  hour;  after  he  has  done  ahout  half  the  dis- 
tance he  rests  lon«ic  enoug-h  to  allow  himself  to  drift  down 
streani  three-cpiarters  of  a  mile  ;  in  consequence  of  this 
he  is  48  minutes  late  in  reaching  his  destination  ;  find  the 
rate  of  tln^  stream. 

217.  Fill  in  the  blanlvs  in  tlu^  following*'  hill  of  taxes : — 
Amount  of  Assessment $!)0G 

Ta.ves  : 
Town  rate,  three  and  eij>'ht-tenths  mills  on  the  dollar. . . . 

School  Debenture  By-Law,  one  and  one-fourth  mills 

llarhor  By-Law,  two  .'(Ud  six-tenths  mills 

Redemption  of  Dehentures,  one  and  four-tenths  mills 

School  rate,  live  and  one-tenth  mills 

High  School  rate,  one  and  three-fourths  mills 

Total  taxes 

218.  A  lot  11  rods  long  and  9  rods  wide  has  a  fence 
built  round  it ;  outside  the  lot  at  a  distance  of  2  ft.  from 
the  fence  a  sidewalk  4  ft.  wide  is  built ;  licnv  many  square 
yards  of  ground  does  the  sidewalk  cover? 
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211).  ThiTc  iiicii  ,'in'-  ('m|»l()y<'<l  in  n  work,  workiiif^-  n;- 
8}H'('tiv('ly  H,  \)  Mild  10  liDiirs  ;i  d;iy,  mid  rcciMvin;,'-  the  sjimc} 
dnily  l».'iy;  aUrv  thi'cc  d;iys  cmcIi  works  an  iioiir  ji.  day 
more  and  the  work  is  linishcd  in  tincMi  days  more  ;  if  th(^ 
total  Huiii  \m\d  is  $111. Of),  liow  niiicli  of  it  should  each  r«'- 
cidve? 

220.  lirowti  purclinscid  .7,,  of'n  mill  proncrty  for  ii?10<;  1.55, 
and  Smith  purchased  ,,''.  of  the  same  jtroiicrty  at  a,  rat<!  .^'„ 
liiyhei* ;  what  did  Smith's  j>art<'ost  him,  and  what  fraeti(ni 
of  the  i)roi  erty  remains  unsold  ? 

221.  Four  nu^n  working,''  ei^lit  hours  a  day  take  22  days 
to  ])aA'e  a.  road  a,  ((uarter  of  a  mih^  loii^'  ai:(l  .'>'»  ft.  broad  ; 
how  many  days  Avill  four  men,  two  of  Aviiom  work  ei^'-ht 
hours  and  two  ten  hours  a,  day,  take  to  pave;  a  road  1575 
yards  lon^'  and  .'Wij,  ft.  broad  ? 

222.  Kind  the  least  numlier  the  ])roduct  of  Avhieh  -with 
15(M)  will  be  a,  i)erfeet  square!. 

22.'5.  Find  the  least  number  the  product  of  which  with 
14175  will  \h\  a  jjcrfect  cube. 

221.  Find  the  least  number  the  i)roduct  of  which  with 
182.*i  will  be  a  iK'rfect  fourth  jjower. 

225.  If  the  volume  of  a  brick  (2  in.  ])y  1  in.  i)y  H  in.)  be 
taken  as  the  unit,  what  is  the  nieasar(!  of  tlu;  volume  of  a 
cord  ? 

22(').  If  27  is  the  nuiasure  of  a  cubic  foot,  what  is  the 
measure  of  the  unit  in  cubic  inclu's  ? 

■^  227.  If  the  area  of  a  ]  estate  stamp  (|  in.  by  I  in.)  lu! 
taken  as  the  unit,  find  the  measure  of  th(!  area  of  an  enve- 
loi)e  8|  in.  by  51  in. 

22S.  ])( scribe  tlu^  units  of  leii^ih,  surface  and  V(;iunie  in 
the  Fnjjflisli  and  in  the  French  system,  (iiven  the  nun - 
erical  value  of  any  length  in  one  system,  ex])ressit  in  ti:e 
other. 

'"22'.).  Conii)a.re,  ii>  whole  numl)ers,  the  rates  of  si)eed  of 
two  locomotives,  oiu;  of  which  travels  31)7,^  miles  in  1 1": 
hrs.,  and  the  other  2<)2,*.j  miles  in  8f,  lirs.  ;  what  have  you 
adopted  as  the  unit  of  measurement  in  obtainiui^  these 
numbers  ? 

230.  Find  the  lenj^'thof  the  long^est  unit  that  will  exactly 
measure  both  the  distances  SS  yd.  2  ft.  5  in.  and  111)  yd. 
2  ft.  1  in. 
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231.  A  injij)  i«  (Irnwii  to  a  Honloof  halfan  inch  toamilo  ; 
liow  many  acres  arc  r(4)r(!scntc(l  by  a  H(iuare  iiicli  on  tlie 
ma  p  ? 

232.  The  acre  being"  tiie  unit,  what  numb(;r  will  (^xi)re88 
the  area  of  a  lawn  30  ft.  <>  in.  long,  and  11>  ft.  4  in.  wide? 

233.  The  yard  being  th«!  unit,  what  number  will  ex- 
l)ress  the  volume  of  a  rectangular  solid,  whose  dimensions 
arc  5  ft.  ()  in.;  4  ft.  7  in.;  and  3  ft.  10  in  V 

^234.  If  1  mile  be  the  unit,  what  number  will  express 
the  value  off)  yds.  2  ft.  G  in.  ? 

235.  If  ill  be  the  unit,  what  number  will  express  the 
value  of  7s.  r)i(l.  ? 

23().  The  number  representing  <>!)  busiiel^,,  1  pk.  7  qts., 
when  3  bush.  2  piv.  5  (jts.  is  the  unit,  is  tlie  s.\m(!  as  that 
reprcsiniting'  the  volume  of  a  solid  11>  ft.  long,  'J  ft.  wide 
and  3  ft.  high  ;  find  the  unit  in  the  bitter  case. 

237.  AVhen  one  gallon  is  the  unit,  the  measure  of  the 
capacity  of  a  cist(!rn  is  (UO  ;  what  is  the  unit  when  the 
capacity  of  a  cistern  half  the  size  is  represented  hy  1220. 

238.  If  104  is  the  measure  of  a  piece  of  cari)et  312  ft. 
long  and  27  inches  wide,  express  ;iii3  unit  of  measurement 
in  inches,  in  feet,  and  in  yards. 

^23'.).  If  the  unit  is  $4.8()|,  what  will  he  the  measure  of 

$10.'.).5?     Of$48.()?     Of|4.8(r? 

240.  Define  the  terms  ttnit  and  measure.  The  measure 
of  a  certain  distance  is  17(50,  when  a  yard  is  the  unit  of 
length  ;  what  unit  of  length  will  make  the  measure  of  this 
distance  320  ? 

241.  The  measure  of  the  length  of  a  piece  of  fencing  is 
given  as  100 ;  when  a  foot  is  tlie  unit  the  measure  is  (^^\, 
what  w^as  the  unit  in  the  first  case? 

242.  For  what  unit  of  area  will  the  measure  of  an  acre 
be  4840  ?     10  ? 

What  is  the  measure  of  an  acre,  when  a  square  link  is 
taken  as  the  unit  ?     A  sijuare  inch  ? 

243.  Find  the  quantity  whose  measure  is  3f  when  the 
unit  is  $1-085  ;  also  the  quantity  whose  measure  is  3-141G 
when  the  unit  is  7  ft.  4  in. 

244.  Find  the  least  weight  that  can  be  exactly  w^eighed 
with  either  the  oz.  Avoir.,  or  the  oz.  Troy  as  unit. 
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245.  A  iiiMp  is  (Inivvii  to  u  scale  of  ,'„  of  an  inch  to.i  foot, 
on  this  inap  u  tovvnsliip  is  rcpniscntt'd  by  a  s(|uar«  wlioscv, 
sido  is  half  an  incli ;  liow  many  acres  are  tliere  in  the 
townslup? 

2  M).  Kind  tlu^  sinallest  cask  whoso  capacity  is  an  exact 
nu!asur(;  of  cncli  of  tlu!  following  units: — 3  pints,  5  quarts, 
\\  gallons,  J;  l)usli. 

247.  Tlie  map  of  Ontario  recently  issut^d  l)y  the  Crown 
Lands  Department  is  drawn  on  a  scale  of  8  miles  to  an 
inch,  on  this  maj)  the  Township  of  Scott  measures  ly^y 
inches  in  lenpcth  and  1^  inches  in  width;  how  many  acres 
does  it  contain  ? 

248.  'I'he  niajt  of  a  country  is  drawn  on  a  scale  of  ,',,  of 
a,n  incli  to  a,  mile  ;  what  area  on  the  nuip  will  represent  a 
lake  4()0()  acres  in  exttnit  ? 

24i).  A  map  of  a  city  is  drawn  to  a  scale  of  500  ft.  to  an 
inch.  It  is  i)ro])osed  to  lay  out  as  a  park  a  block  of  land 
which  measures  on  tlu;  map  2^  inches  by  |^  of  an  inch  ; 
how  many  acres  will  the  ])ark  contain  ? 

250.  If  the  side  of  a  square  lot  containing  one-tenth  of 
an  acre  is  expressed  by  the  number  11,  tind  the  unit  of 
linear  measurement. 

251.  The  mass  of  the  earth  being-  the  unit,  the  sun's  mass 
is  .354!),3(1 ;  but  if  (Hie-tenth  of  the  mass  of  Jupiter  be  taken 
as  the  unit,  the  sun's  mass  is  1048l)*.i ;  find  the  mass  of 
.Iui)iter  when  the  eartli's  mass  is  the  unit. 

252.  The  earth's  mass  is  7!>'8i)  times  that  of  tlie  moon. 
Such  a  unit  is  adoi)ted  as  makes  the  earth's  mass  1-25; 
what  number  will  represent  tlie  mass  of  the  moon  ? 

253.  The  earth's  equatorial  diameter  (7U25-(')48  miles) 
bein^  the  unit,  the  sun's  diameter  is  111-454;  lind  the 
diameter  of  the  sun  when  a  mile  is  the  unit. 

^  254.  The  power  that  can  I'aise  88000  lbs.  through  one 
foot  in  a  minute  bein<2:  taken  as  tlu;  unit,  find  tlie  measure 
of  the  power  of  an  (5iig-iiie  that  can  raise  2000  tons  through 
50  ft.  in  6  liours. 

255.  If  8  re]H'esents  a  man's,  and  5  a  woman's  work  in 
8  days,  where  a  boy's  work  in  a  day  is  the  unit,  how  long 
will  it  take  8  women  and  5  boys  to  complete  a  i)iece  of 
work  which  12  men  have  half  finished  in  10  davs? 
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2r)«>.  Tjikiiiw-  M,,.  rjidius  us  Mir  unit.,  Mir  circinnt'cr-oiR't' 
of'u  ciiclr  is  C.':  ;  |i(»\v  Mijiiiy  rcvoliitioiis  will  Im>  ni.-idr  iiui 
Joiiniry  of  ('•  miles  l>v  a  wliccl  wliost^  mdiiis  is  2  ft.  4  in.? 


'2')7.  If  ")()  cents  ail  lioiir  lu^  takeinis  the  unit,  what 
v  will  re|»reseiit  IIm!  wnj^cs  of  a  nwiii  wiio  vwa 


for  workiii;f  H  hoiii-s  u  dnv  tor  10  da\s? 


mini 
ives 


')0 


2r»S.  II'm,  velocity  of  one  foot  in  one  second  he  taken  as 
tilt!  unit,  what  niniilwr  will  represent  the  spet^d  of  a  man 
Who  can  run  100  yds.     i  10  seconds? 


21 


2')!).  'V\u\  niiiiilier  of  s(|iiare  units  iu  a,  piece  of  carfuit  is 
-r,  tiiiK's  the  nmiiher  (»f  linear  units  in  its  len^'-th  ;  if  101 
yards  of  carpet  contain  7.S  sipiare  yards,  lind  the  units  of 
nu'asureiiient. 

2(10.  if  the  unit  is  tlu!  work  which  a  man  can  do  in  an 
liour,  what  will  he  the  measure  of  a  i>iece  of  work  which 
re(|uires  the  work  of  17  men  for  1»  days  of  10  hours  eacii  ? 
20 1.  'Pile  distaiUM'  between  the  earth  and  the  moon  heinj^ 
expressed  hy  r>!)-:)(M;{  with  reference  to  the  earth's  radius 
ftH  unit,  and  this  j'adiiis  helii^'-  .'IIML'-H  miles,  eacli  of  these 
numbers  beiny-  exact  to  the  nearest  decimal,  what  can  Ijo 
known  of  tlui  moon's  distance  from  the  earth  in  uiiles? 
^  202.  UsinjiT  my  walking-stick  as  the  unit,  I  find  the  dis- 
tance between  two  tele<iraph  pohis  to  be  50;  I  then  ascer- 
tain the  len<;'th  oi"  Mh^  \va!kin<,'--stick  iu  inclies  and  calculate 
the  distanci^  berween  the  |)()les  to  be  114  ft.  7  in.  ;  find  the 
measun^  of  tlui  bai^-th  of  the  stick,  takiuj?  half  an  inch  as 
the  unit  of  leuj^th. 

2(').'i.  A  cubic  inch  of  Avater  bein^r  the  unit  of  weig-ht,  if 
the  wei^Hit  of  a  ciMuc  inch  of  j>-ol(l  be  ll)-2r)H ;  of  silver, 
10-474;  and  of  a,  mixture  of  ^old  and  silver,  14-72J^,  eacli 
ri^ht  to  the  third  decimal  i)lace,  find  the  bulks  and  weights 
of  gold  and  silver  in  one  cubic  inch  of  the  mixture. 
Xr  ^<)4.  'i'he  volume  of  water  at  the  boiling  point  is  1-043 
of  its  volume  at  freezing  point.  If  a  cubic  foot  of  water 
at  freezing  i)oiut  weighs  {\2l  Jl»s.,  what  will  it  w^eigh  at 
boiling  i)oint  ? 

265.  Lead  weighs  11-4  times  as  much  as  water,  and 
platinum  weighs  21  times  as  much  as  water  ;  what  weight 
in  platinum  will  b(!  eciual  in  bulk  to  56  lbs.  of  lead  ? 
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2(10.  H'copiK-r  wrij^lis  ^u>{)  ]i(»iiii(|s,  and  tin    hli'  iioiiiids 
to  the  (Mil)i('  toot,  what  will  ln'  the  wrif^ht  ol' a  eiibk:  lout  ot 
a  iiiixtuni  of  (1  jiarts  ('((inter  to  f)  parts  tin  ? 
*     L'(>7.  What  is  tin^  least  nniiilMr,   which,   heiiij;-  a  cub*', 
MSalso  dlvisihlo  hy  1,  '>,  '.),  and  12? 

L'i'H.  A  cnliic  foot  of  f»'oId  wcijifhs  I'.HiOO  oz.  avoir.;  fine' 
tlic  thickness  ol*  f^-ol.l  wire.  ;'(;()  ft.  of  whicli  wei^'-ji  oi  ( 
grain. 

2r>l».  AVliat  is  meant  l)y  the  ]K)wer  of  a,  number?  What 
is  the  lowest  jtower  of  '\J^uH  which  is  less  than  -08754,  tlu; 
index  of  the  ]!ower  lieing  a  ]iositive  integer? 

270.  T\h)  link  of  (iiinter's  cliain  being  7-lt2  in.,  }>rove 
that  10  s(|uai'e  chains  make  an  acre.  The  Scotch  ell  being 
.•»7-OI»l>  inches,  and  24  ells  making  the  Scotch  chain  ;  what 
ditference  in  S(|uare  fcM't  is  tluM'e  between  55  English  and 
12  Scotch  acres  ? 

271.  A  closed  vessel  formed  of  metal  an  inch  thick, 
whose  external  dimensions  are  8  ft.  .')  in..  7  ft.  5  in.,  and  4 
ft.  3  in.,  weighs  .')72  Ihs.  ;  how  much  more  Avonld  a  solid 
mass  of  metal  of  tln^  sanies  dimensions  weigh? 

272.  A  rectangular  solid  of  metal  has  its  length  increas- 
ed one-tenth,  and  its  width  0!ie-seventh,  hy  hammering; 
by  how  much  h;is  its  thickness  lieen  diminished  ? 

273.  A  can  do  as  much  work  in  1  wo  days  as  B  can  do 
in  three,  as  much  in  three  as  ( ■  can  in  lour  days,  and  as 
much  in  four  as  1)  can  in  fiv(^  days.  B,  C  and  D  can  to- 
gether finish  cutting  20  acren  of  grass  in  10  days;  how 
long  would  it  t-ike  A  to  cut  10  acres  ? 

274.  KilYeen  guiiK'as  weigh  4  oz.,  Troy,  the  metal  con- 
sisting of  11  parts  gold  and  I  alloy,  and  the  value  of  the 
alloy  being  .,■..',,  that  of  an  ecpnil  weight  oi'  gohl.  Find 
the  price  ])er  pound,  avoirdupois,  of  tlu^  alloy. 

275.  Out  of  a  sum  of  .^l.oOO,  5^217  are  allotted  to 
charity,  and  of  tlu^  n'mainder  A  gets  one-tw(mti<'th  more 
than  B,  and  B  oncstwentieth  more  than  C  ;  what  are  the 
shares  of  each  ? 

27r>.  A  steel  rotl,  I  foot  long  and  one  inch  square,  weighs 
3T  pounds,  and  will  just  sup]>ort  50  tons.  What  is  the 
greatest  length  of  st(!el  w4r(!  which,  w4ien  hung  up  by  one 
end,  will  iust  not  break  bv  its  own  wei'^-ht? 
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277.  A  vessel  contains  120  g-nllons  of  wine  ;  20  g-allons 
are  drawn  therefrom  and  the  vessel  filled  -with  water;  15 
g-allons  of  this  mixture  are  then  drawn  and  the  vessel 
a^-ain  filled  up  with  water.  If  this  operation  be  performed 
six  tim(!s,  20  and  15  j»-all(ms  being"  drawn  alternately,  how 
much  wine  will  the  mixture  contain? 

278.  A  metre  ecjuals  31J-87  inches,  a  cubic  inch  of  dis- 
-♦"tilled  water  weighs  252-458  grains,  and  a,  gallon  of  water 

weighs  10  lbs.     Find   the  number  of  bushels,  etc.,  in  a 
hectolitre. 

279.  In  how  many  ways  can  lo97  be  separated  into  o 
different  numbers  of  Avhich  the  greatest  common  measure 
is  127? 

280.  A  mass  of  lead  ore  weighed  7  tons  ;  one  portion  of 
it  yielded  lead  ,y;y,  and  silver  8  ounces  per  ton;  the  re- 
maining portion  yielded  lead  ,',/;,,  and  silver  7.}  ounces  per 
ton.  The  totnl  yield  of  silver  Avas  55  ounces  ;  what  frac- 
tion of  the  whole  rtiass  was  lead  ? 

281.  In  the  Centigrade  thermometer  the  freezing  point 
is  zero  and  the  boiling  point  100';  in  P^ahrenheit's  ther- 
mometer the  fn^'zing  point  is  82°  and  the  boiling  point 
212°;  what  will  the  Cei^tigrade  thermometer  mark  when 
Fahrenheit's  marks  ()5°  ?  What  Avilt  Fahrenheit's  mark 
when  the  Centigrade  marks  4°?  What  reading  on  the 
Centigrade  will  corr(^spond  to  0°  ¥.  ? 

282.  If  the  pure  gold  in  a  sovereign  weighs  113-002 
grains,  while  that  in  a  20-fVanc  i)iece  weiglis  89-()04  grains  ; 
find  the  least  whole  number  of  sovereigns  that  will  be 
equ'dl  to  a  Avhole  numb<'r  of  20-franc  pieces. 

283.  The  driving-wheel  of  an  engine  is  27?,  ft.  in  cir- 
cumference, and  the  forewheel  1(>'  ft.  Two  particular 
spokes,  one  in  each  whc^d,  are  observed  pointing  vertically 
upwards  ;  how  far  will  the  engine  travel  before  the  same 
two  spokes  again  point  vertically  upwards  at  the  same 
time.     How  often  will  this  happen  in  9  miles? 

Will  they  ever  simultaneously  point  vertically  down- 
wards ? 

28  [.  If  175  men  and  240  boys  do  in  1330  days  the  same 
amount  of  work  as  G03  men  and  1005  boys  in  350  days, 
compare  the  average  daily  work  done  by  each  man  with 
that  done  by  each  boy. 
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^  285.  The  old  standard  bushel  was  defined  by  statute  to  ^ 
-contain  2150  cubic  inches,  but  on  examination  was  found 
to  contain  only  2124.  By  the  Act  of  1824  the  bushel  was 
declared  to  contain  2218  cubic  inclies ;  find  tlie  real  loss 
on  the  rental  (£1075)  of  a  farm  (Avliich  was  calculated  on 
?i  certain  fraction  of  the  selling*  price  of  the  corn  grown), 
supposing  the  price  per  busiiel  to  remain  ^he  same. 

286.  A  coin  consists  of  11  parts  gold  and  1  part  alloy, 
the  alloy  being  worth  one-tifteenth  of  an  equal  Avcight  of 
gold.  A  new  coin,  of  the  same  Aveight  is  struck,  consist- 
ing of  9  parts  gold  and  1  alloy ;  compare  (in  the  lowest 
whole  numbers)  the  values  of  the  coins. 

287.  If  equal  wcughts  of  water  a  nd  air  be  taken,  the  air 
will  occupy  814  times  as  much  space  as  the  water.  If  a 
ciuantity  of  air  be  immersed  in  water  to  a  depth  of  32  ft. 
it  will  bo  compressed  to  one-half  its  original  volume  ;  if 
to  a  depth  of  G4  ft.,  to  one-third  its  original  volume  ;  if  to 
90  ft.,  to  one-fourth  ;  128  ft.,  one-fifth  ;  and  so  on.  To  what 
depth  must  the  air  be  immersed  to  be  as  heavy  as  an  equal 
volume  of  water  ? 

288.  The  price  of  gold  is  £3  17s.  I0|d.  per  oz.;  a  composi- 
tion of  gold  and  silver  weighing  18  ll)s.  is  worth  £G37  7s. ; 
but  if  the  proj)ortions  of  gold  and  silver  were  interchanged, 
it  Avould  be  woitli  only  i'259  Is.;  find  the  proportion  of 
gold  and  silver  in  the  composition,  and  the  price  of  silver 
per  oz. 

281).  If  20  men,  each  earning  85  cents  a  day,  can  do,  in 
15  days,  as  much  work  as  28  boys,  at  57  cents  a  day,  can  do 
in  20  days  ;  determine  whether  it  is  more  profitable  to 
employ  men  or  boys.  If  a  piece  of  Avork  done  by  men  cost 
$1000,  Avhat  Avould  the  same  Avork  cost  if  done  by  boys? 

w  290.  The  external  length,  breadth  and  height  of  a  rect-^ 
angular  Avooden  closed  box  are  18,  10,  and  6  inches  re- 
spectively, and  the  thickness  of  the  wood  is  half  an  inch. 
When  the  box  is  empty  it  Aveighs  15  lbs.  and  Avhen  filled 
with  sand,  100  ll)s.;  compare  the  weight  of  equal  bulks  of 
wood  and  sand. 

y  21)1.  A  ditch  has  to  be  made  3fiO  feet  long,  10  feet  wide 
?it  the  top  and  3  feet  wide  at  tlu^  bottom,  the  angle  of  the 
slope  of  each  side  being  45".  Find  the  number  of  cubic 
yards  to  be  excavated. 
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"<    292.  Into  i\,  gallon  measure  there  are  put  20000  grains 
of  broken  tlint  which  is  2-5  times  as  iieavy  as  water,  and    ' 
10000  grains  of  granite   wliich  is  2-7  times  as  heavy, 
liow  many  pints  of  water  will  now  be  required  to  fill  the 
vessel  ? 

21)3.  A  fast  train  leaves  a  place  A  for  another  place  B 
at  the  same  moment  tliat  a  slow  train  leaves  B  for  A. 
Tlie  fast  train  tal^es  2  hours  for  the  journey  and  should 
meet  the  slow  train  |  of  the  distance  from  B.  The  slow 
train  is  running  at  reduced  speed,  however,  and  they 
meet  at  I  of  the  distance  from  B.  How  niucli  behind 
time  will  tiie  slow  train  be  when  it  arrives  at  A  ? 
—  2i)4.  A  train  88  yards  long  overtook  a  person  walkings 
along  the  line  at  tiie  rate  of  4  miles  an  honi-and  passed 
him  completely  in  10  seconds  ;  it  afterwards  overtook 
anothc;r  person  and  passed  him  in  9  seconds.  At  what 
rate  per  hour  was  this  second  person  walking? 

2.05.  "  If  eight  best  variegated  silk  scarfs,  measuring 
each  tliree  cubits  in  breadth  and  eight  in  length,  cost  a 
hundred  nishcas  ;  say  quickly,  merclmnt,  if  thou  under- 
stand trade^  what  a  like  scarf,  three  and  a  half  cubits 
long  and  half  a  cubit  wide,  will  cost  in  terms  of  drammas, 
pannas,  cacinis  and  cowry-shells?"  Lilavati, 
(1  nishca  =  16  drammas  ^  250  pannas, 
1  panna   =  4  cacinis  =  80  cowry-shells.) 

296.  "  If  the  hire  of  carts  to  convey  thirty  benches 
twelve  fingers  thick,  the  square  of  four  wide  and  fourteen 
cubits  long,  a  distance  of  one  league  be  eight  drammas, 
tell  me,  my  friend,  what  should  l)e  the  cart-hire  for  bring- 
ing fourteen  benches^  Avhich  are  four  less  in  every  dimen- 
sion, a  distance  of  six  leagues?"     Ulavati. 

(1  cubit  =  24  fingers..) 

297.  Having  three  separate  parcels  of  powders  weigh- 
ing respectively  84  lbs.  3  oz.  360  gr.  Troy  ;  45  lbs.  10  (r'.. 
252  gr.  Troy;  and  32  lbs.  7-232  oz.  Avoirdupois  ;  how  can 
I  sub-divide  them  into  parcels  weighing  each  the  same 
integral  number  of  grains  ? 

298.  The  hour  hand  of  a  Avatch  is  i'  of  an  inch  long,  the 
minute  hand  -^^  of  an  inch,  qnd  the  second  hand  J  of  an 
inch  ;  compare  the  linear  speed  of  their  points.  • 
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299.  A  sum  of  money  is  divided  among  A  B  and  C  as 
follows : — A  receives  a  certain  share,  B  one-third  and  C 
one-sixth,  and  the  balance  is  divided  equally  among  them. 
It  is  found  that  B  and'  C  together  receive  half  as  much 
again  as  A.  Find  A's  share  before  the  balance  was 
divided. 

300.  A  rectangular  room  has  its  length,  breadth  and 
height,  as  7,  6,  5,  respectively.  Its  wf  Us  were  decorated 
at  a  cost  of  50  cents  per  square  yard,  and  its  ceiling 
finished  at  the  same  rate.  The  bill  for  the  whole  was 
$344.;  what  will  Ije  the  expense  of  covering  the  floor  with 
carpet  at  $1.40  per  square  yard? 

/r  301.  An  up  train  88  yards  long^  travelling  at  the  rate 
of  35  miles  an  hour,  meets  a  down  train  88  yards  long  at 
12  o'clock,  and  passes  it  in  G  seconds.  At  15  min.  and  6 
seconds  past  12  the  up  train  meets  a  second  down  train, 
132  yards  long,  and  passes  it  also  in  6  seconds  ;  at  what 
time  will  the  second  down  train  overtake  the  first? 

302.  Supposing  the  cost  of  digging  a  trench  to  depend 
upon  tlie  depth  to  which  it  is  sunk  as  well  as  the  quantity 
of  earth  taken  out,  and  t"hat  the  cost  of  digging  a  trench  3 
feet  broad  by  8  feet  deep  is  20  cents  per  yard  ;  what  would 
be  the  cost  of  a  trench  120  yards  long,  5  feet  broad  and  10 
feet  deep  ? 

303.  A  workman  finds  that  he  has  to  spend  one-half 
of  his  income  on  food,  three-tv/entieths  on  clothes,  three- 
twenty-fift*hs  on  rent,  and  he  saves  the  remainder.  He 
emigrates  to  a  country  where  food  costs  half  as  much, 
clothes  three  times  as  much,  and  rent  two  and  a  half  times 
as  much,  but  wages  are  half  as  much  again ;  find  whether 
he  is  better  or  worse  off.  the  test  being  the  length  of  time 
his  savings  would  support  him  in  tbe  country  where  he  is 
settled. 

304.  "  In  a  case  of  ordinary  division  the  dividend  and 
the  divisor  are  always  similar  numbers,  and  the  (luotient 
is  abstract."     Explain  this  statement. 

305.  Explain  why  multiplication  is  regarded  as  a  case 
of  repeated  additions. 

306.  Explain  why  division  is  regarded  as  a  case  of  re- 
peated subtractions. 
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307.  Every  prime  number  except  2  is  ar  odd  number. 
y^    308.  Tlie  diifercnces  of  the  successive  square  numbers 
produce  the  odd  nuin))ers 

y^  301).  The  sum  of  any  number  of  even  numbers  is  even; 
the  sum  of  an  even  numl)er  of  odd  numbers  is  even,  and 
the  sum  of  an  odd  number  of  odd  numbers  is  odd. 

310.  If  an  odd  number  is  not  exactly  divisible  by  an  odd 
number,  tlien  Avhen  the  quotient  is  odd  the  remainder  is 
even,  and  when  the  quotient  is  even  the  remainder  is  odd. 

311.  If  an  odd  number  divides  exactly  an  even  number, 
it  will  also  divide  one-half  of  it;  if  an  even  immber  be 
divisible  by  an  odd  number,  it  will  be  divisible  by  double 
the  odd  number. 

312.  The  quotient  of  an  even  by  an  odd  number,  when 
exiict,  is  even ;  the  quotient  of  an  odd  by  an  odd,  when 
exact,  is  odd ;  the  quotient  of  an  even  by  an  even,  when 
exact,  is  either  odd  or  even. 

313.  If  an  even  number  is  not  exactly  divisible  by  an  odd 
number,  then  when  the  quotient  is  even  the  remainder  is 
even,  M.nd  Avhen  the  quotient  is  odd,  the  remn.inder  is  odd. 

314.  Perform  the  following  opera cions  bv  short  methods: 

179  X  125  ;  873294  ^  99  ;  ,34687  x  320()48. 

315.  Divide  3842  by  7,  and  the  result  by  9,  and  explain 
how  to  g-et  the  correct  remainder. 

— s,  310.  By  subtracting-.  7  from  10  times  .7  show  that  .7  =  |. 

3 1 7.  The  sum  of  two  or  more  fractions  may  be  subtracted 
from  any  number  by  subtracting  them  in  succession 

318.  If  two  or  more  fractions  are  to  be  added  to  any  imm- 
ber the  result  is  the  same  in  whatever  order  the  fractions 
may  be  taken. 

"*    '319.  The  product  of  any  number  and  its  reciprocal  is 
unity. 

320.  In  order  that  a  fraction  may  be  in  its  lowest  terms 
it  is  necessary  and  sufficient  that  the  numerator  and 
denominator  be  prime  to  each  other. 

321.  Shew  that  any  number  is  divisible  by  four  If  the 
last  two  f'o-ures  on  the  right  are  divisible  by  four. 

322.  Explain  the  following  statement: — "  ,-;  is  the  mea- 
sure of  that  magnitude  which  contains  5  times  the  sixth 
part  of  the  unit  magnitude," 
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^^2^.  Every  square  number  is  eilluT  ;i  uiuUiple  ol'.S,  or  1 

more  than  a  multii)le  of  .•>. 

o24.  ShoAV  that  any  nunil)er  and  its  units'  <Uj>it  when 

divided  by  2  or  5  g-iv(^  tiie  same  remaindtu'. 

^325.  Prove  that  no  square  iiumber  can  end  in  2.  \ 
y  32().  Prove  tii.'it  no  S(|uare  number  enn  end  in  8.  v 

•  327.  Explaiu  tlu'.    ditt'erenee    beiAveen    the    operal 


involved  in  the  following-  : — I  of  ("»  ;iiid  <>  ^2. 
^828.  Find  the  vnlue  of 

•2      2x3       2x3x4 


operations  v 


+ 


2  X  .•'.  X  4  X  5  X  «)  \ 


2  X  .'5  X  4  X  T) 

329.  Explain  the  following  method  of  adding  the  frac- 
tions ill  the  previous  ])r()blem  : — 


%  2-5 

•04i(i(; 

•(X)833 
•00138 

2-71805 
/  330.  How  m«ny  more  terms  of  the  series,   in  No.  328, 
must  be  taken  to  give  the  sum  2-71828  +  V 
^  331.  Knowing  that  s/2  -  1-4142  +  ^  find  v'2  to  seven  deci- 
mal places  without  going  through  the  ordinary  process  of 
extracting  the  square  root. 

;»32.  Descrilie  the  respective  advantages  of  using  vulgar 
and  decimal  fractions. 

333.  Divide  3(554  by  2-03,  explaining  each  step  of  the 
process. 

334.  If  two  mimbers  are  to  he  multiplied  together,  the 
product  of  the  first  multii)lied  by  the  second  is  the  same  as 
tlie  product  of  the  second  multiplied  by  the  first. 

^.^335,  If  the  two  whole  iinmbers  nearest  to  half  the 
scjuare  of  any  odd  number  l)e  taken  as  the  hypothenuse 
and  one  side  of  a  right  angled  triaiigfle,  show  that  the 
third  side  must  be  a  whole  number. 

330.  If  a  number  be  exactly  divisible  by  11,  the  last  digit 
in  the  quotient  will  be  the  same  as  the  last  digit  in  the 
dividend. 
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337.  "  The  greater  part  of  the  operations  upon  num> 
hers  are  perfornKMl,  not  \)y  operating  directly  ui)on  those 
niiinhers,  Imt  upon  Ww  parts  into  whicli  tliey  can  be  de- 
composed." Ascertain  liow  far  tliis  is  true  in  the  case  ot 
ordinary  addition  and  multiplication. 

iViiH.  In  addition  of  nunilu'rs  tlu;  operation  might  l.e 
p(U'fornied  by  proceeding  from  left  to  right.  What  would 
1)0  the  disa<lvantage  of  this,  as  compared  with  the  ordin- 
ary method  ? 

—  :\iV3.  Pi'ove  that  the  difference  between  two  numbers  is 
not  altered  if  the  same  number  be  added  to  each.  How 
if  the  same  numl)er  l)e  subtracted  from  each? 

;>l().  Prove  that  "multii>lica*^^ion  and  division  are  mere 
modiiications  of  addition  and  su])traction  respectively." 

341.  Shew  that  the  number  of  digits  in  'any  product 
can  never  exceed  the  sum  (^f  the  number  of  digits  in  the 
factors  of  that  product.  ^ 

o42.  Prove. that  if  the  divisor  and  dividend  be  multi- 
plied by  the  same  number  the  (juotient  remains  the  same. 
What  about  the  remainder? 

343.  If  the  dividend  is  increased  by  a  multiple  of  the 
divisor  how  is  the  quotient  affected  ?  Hoav  is  tlie  remain- 
der affected  ? 

344.  How  is  the  value  of  an  improper  fraction  aff'ected 
by  adding  the  same  number  to  both  its  terms  ? 

345.  ''Division  is  rather  to  be  regarded  as  the  undoing 
of  a  multiplication."     Elxplain  this  statement. 

240,  The  difference  between  any  number  and  its  square 
is  even. 

347.  The  square  of  an  even  numl)er  is  always  divisible 
by  4. 

348.  In  ordinary  multiplication  the  last  partial  product  is 
always  greater  than  the  sum  of  all  the  other  partial  pro- 
ducts. 

349.  Which  of  the  digits  may  be  the  last  digit  of  i\ 
square  number? 

350.  p]xamine  how  far  the  follovv'ing  rule  holds  good  : — 
"The  truth  of  all  results  in  multiplication  may  be  proved 
by  using  the  multiplicand  and  multiplier  as  the  multiplier 
and  multiplicand." 
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351.  How  is  the  decimal  system  of  notntion  extended 
to  fractions?  What  ehang-c^  in  tlie  decimal  increases  its 
value  tenfohl  ?     AVhv  is  this? 

352.  P^xplain  hoAv  a.  sufficient  degree  of  accuracy  may 
be  obtained  in  the  addition  nnd  sul)tr{K'ti()n  of  circulating;' 
decimals  to  any  n^cjuired  number  of  places  without  con* 
verting  the  decimals  into  fractions. 

■  353.  From  the  fact  that  10  square  chains  make  nn  acre^ 
deduce  the  length  of  the  link  in  inches. 

354.  Prove  the  rule  for  the  division  of  decimals.  Apply 
the  contracted  method  to  find  -95372843  4- 44-73()54a  to 
eight  places  of  decimals. 

355.  Shew  that  any  proper  traction  is  increased  by 
adding  the  same  number  to  both  its  terms. 

35r).  A  fr<nction  expresses  the  quotient  of  the  numerator 
by  the  denominator. 

357.  Why  is  it  necessary  in  the  addition  and  subtrac- 
tion of  fractions  to  reduce  the  fractions  to  a  connnon 
denominator  ? 

358.  In  what  sense  can  I  be  said  to  be  the  value  of  i  ? 

359.  If  any  number(notamultii)leof  10)  be  divided  by  9 
iiwl  have  no  remainder  then  the  sum  of  the  last  digit  in 
the  dividend  and  the  last  digit  in  the  quotient    vill  be  10. 

360.  In  dividing  any  numbers  by  12  sh  .»  that  there 
will  never  be  more  than  two  figures  between  the  decimal 
point  and  the  re])eating  decimal. 

3<>1.  Prove  that  the  sipiare  of  •)9-9899995  ditters  from 
9998  by  little  more  than  a  unit  in  the  eigiith  decimal  ])Iace. 

362.  The  following  rule  is  sometimes  given  to  divide  by 
344159:  "  Multiply  by  7,  divide  by  11,  then  by  2,  anil 
add  one-eighth  of  one-thousandth  of  the  result."  Find  the 
error  Ji  dividing  180  by  3-1 415!)  by  this  rule. 

3(')3.  A  person  walks  a  feet  a  minute,  in  a.  quarter  of  an 
hour  he  goes  a  mile  ;  lind  the  value  oi' a. 

3(;4.  If  a  number  is  to  be  divided  by  two  or  more  frac- 
tions, the  result  Avill  be  the  same  whether  we  divide  by  the 
fractions  successively  or  by  their  product. 

31)5.  If  two  or  more  fractions  are  to  be  multiplied  to- 
gether, the  result  is  the  same  in  whatever  order  the  frac- 
tious may  be  taken. 
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366.  If  two  or  more  fractions  are  to  be  subtracted  from 
any  number,  the  result  is  the  same  in  whatever  order  the 
fraetions  may  be  taken. 

.•i67.  If  the  numerator  and  denominator  of  a  fraction  be 
prime  to  each  other,  the  numerator  and  denominator  of  any 
other  fraction  of  equal  value  will  be  etiuimultiples  of  the 
numerator  nnd  denominator  of  the  ^iven  fraction. 

:UW.  The  product  of  any  tAVo  numbers  is  the  same  as  the 
prcxluct  of  their  1.  c.  m.  and  ix-  c.  m. 

Mi).  The  sum  of  two  odd  s(iuares  cannot  be  a  perfect 
S(|Uare. 

870.  No  square  inimber  differs  by  more  than  1  from 
.some  multiph^  of  5. 

871.  Exi)lain  how  to  determine  by  inspection  whether 
any  jyiven  fraction  will  produce  a  terminated  or  a  repeat- 
ing decimal. 

872.  Show  that  a  unit  of  any  order  is  always  greater 
than  the  sum  of  the'numbers  exi)ressed  by  all  the  digits 
which  follow  it. 

878.  Prove  that  every  number  and  the  sum  of  its  digits 
when  divided  by  *.)  leave  the  same  renuiinder. 

874.  Explain  the  foUowing'method  of  tinding  the  price 
of  16|  vards  of  cloth  at  $8|  per  vard  : — 

16| 

48 
4 

n 


54,/.;.  =  $54.08.  ^ 

375.  Ex})lain    the    following    method    of    finding    the 
approximate  value  of  $18.75  x  1.06  x  1.06  x  1.06  : — 

$18.75 
1  18 


l\).SS 

1  IJi 

Tlot 

1  :lo 

$22.88 
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376.  Shew  l^  means  of  an  example  how  an  improper 
fraction  is  affected  by  subtracting  the  same  number  from 
its  numerator  and  denominator. 

:377.  Explain  the  followinj^-  method  of  shortening*  ordi- 
nary division : — 

324)482078(1385 
1085 
1137 
1058 
38 

378.  Dividing  the  numerator  of  a  fraction  by  any  number 
is  the  same  in  effect  as  multiplying  the  denominator  by  it. 

379.  If  a  number  measure  each  of  two  others  it  will  also 
measure  their  sum  and  their  difference. 

380.  If  a  number  measure  two  others  it  will  measure 
the  sum  and  the  difference  of  any  multiples  of  these 
numbers. 

381.  Shew  how  to  convert  a  simple  or  a  mixed  periodic 
decimal  into  an  ordinary  fraction. 

Examples,  -316^  and  '67135. 

382.  Define  the  terms  "abstract"  and  "concrete"  as 
applied  to  numbers.  Is  G  x  3  =  18  a  correct  solution  of  the 
question :  What  will  be  the  cost  of  six  postage-stamps  at 
three  cents  each  V 

383.  Prove  the  rule  for  placing  the  decimal  point  in  the 
division  of  decimals. 

384.  Reduce  1  and  ^V  to  decimals  and  account  for  the 
resemblance  between  the  repeating  periods  in  the  two  re- 
sults. 

385.  What  is  meant  by  a  "mean  solar  day?"  How 
does  the  "solar"  year  differ  from  the  "civil"  year? 
Explain  fully  the  methods  wliich  have  been  made  use  of 
to  correct  the  error  arising  from  this  difference. 

386.  Describe  the  silver  and  the  copper  coinage  of 
Canada.  For  wliat  sums  respectively  are  silver  and  copper 
legal  tenders  ? 

5  +  8 

387.  Wliy  should  the  fraction  ^—71  be  greater  than  |  and 

less  than  |  ?      , 
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388.  In  ordiiiiiry  division  tiie  first  subtraction  always 
takes  away  more  than  luiil'tlic  dividend. 

3HD.  If  a  square  number  Ije  divided  by  4,  tlie  remainder 
is  0  or  1. 

3D0.  If  a  square  number  is  divisible  by  3,  tiie  sum  of  its 
digits  is  divisible  by  \). 

3i)l.  The  g-.  c.  m.  of  two  numbers  is  the  1.  c.  m.  of  all  their 
common  measures. 

3.>2.  Of  any  two  common  measures  of  two  numbers, 
ascertain  whether  one  is  necessarily  a  factor  of  the  other. 

31)3.  Kvcrv  common  multiple  of  two  numbers  is  a  nmlti- 
ple  of  their  1.  c.  in, 

3J4.  Of  any  two  common  multiples  of  two  numbers  as- 
certain whether  one  is  necessarily  a  factor  of  the  other. 

31)5.  State  the  conditions  of  divisibility  by  2,  3,  4,  5,  ('», 
8,  and  i). 

3i>().  Explain  clearly  the  diflerencc  in  meaning  of  the 
(juotient  in  the  two  following  cases  : — $30  -h  i^d,  and  $3G  -~  !>. 

3117.  "  The  })lace  of  the  figure  indicates  its  power." 
Explain  what  is  meant  by  this  statement  Shew  that  this 
principle  forms  the  basis  of  our  system  of  numeration. 

398.  If  a  number  is  exactly  divisible  by  101,  the  last 
two  digits  in  the  quotient  will  be  the  same  as  the  last  two 
in  the  dividend. 

391).  Every  prime  number  when  divided  by  6  will 
leave  a  remainder  of  either  1  or  5. 

400.  Explain  the  following  method  of  dividing  a  num- 
ber by  9  : — Take  any  number,  say  5374965,  for  dividend, 

5972183 

53749()5 
Divide  the  sum  of  the  digits  by  0  and  place  the  re- 
mainder, 3,  over  the  right-hand  digit ;  subtract  5  from  3 
in  the  usual  way,  and  place  the  remainder,  8,  over  the 
second  digit;  subtx-act  fi  from  8  and  place  the  remainder, 
1,  over  9 ;  and  so  oti,  the  operation  ceasing  as  soon  as  a 
digit  has  been  placed  over  the  left-hand  digit  of  the  divi- 
dend. The  597218  and  the  3  are  respectively  the  quo- 
tient and  remainder  obtained  by  dividing  by  9. 

401.  If  a  number  is  not  exactly  divisible  by  11,  how  can 
the  remainder  be  found  without  iinding  the  quotient? 
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40'?,  How  can  you  ascci'tain,  Avitlioiit  artnally  dividinjr, 
whetlun*  a  number  is  exactly  (livisil)le  l)y  II  ? 
408.  Reduce  to  a  decimal  correct  to  four  places  : 

12       3       4       5       6       7       8 

•)  J  ^  .) :!     2  '     2  ''     2 "     2 '      2"     2 '•' 

401.  Exi»laiu  tJie  following'' method  of  solving-  the  pre- 
v^ious  prol)leui  : 

8 
.7  +  1 

5  +  5*75 
4  +5  •.'575 
H  +  4M*.875 

2  +  :\-srM 

1  +2-!)218 
•!)8(U 

405.  By  Avlint  arithmetical  ojieration  may  a  decimal  he 
produced  which  neither  terminates  nor  repeats? 

40().  Express  ,\^  as  a  recurring-  decimal.  Show  that  it 
anv  whole  number  be  divided  by  11>  and  the  (piotient  ex- 
pressed as  a  Aviiole  number  and  a  decimal,  the  dig-its  will 
re(nir  in  the  decimal  portion  in  the  same  order  as  in  ,'„, 
starting-  from  the  proper  jioint. 

407.  Tf  a  number  is  to  be  divided  continuously  by  two  or 
more  fractions,  the  result  Avill  be  the  samci  in  whatever 
order  the  divii^iors  may  be  taken. 

408.  If  a  number  is  to  be  multiplied  by  two  or  more 
fractions,  the  result  is  the  same  whether  we  multiply  by 
these  fractions  in  succession  or  bv  their  product. 

401).  To  divide  8.S7t;^2!)5  by  1 1,  i)roceed  tbus  : 

;i87i:i2'.»5 
a522n7.s 

First  find  tlu^  remainder  8  and  })lace  it  under  the  right- 
hand  dig-it ;  subtract  8  froni  5  and  place  the  remainder  7 
under  the  second  digit ;  sulitract  7  from  l>  and  ]»lace  the 
remainder  under  the  third  dig'it,  and  so  on  until  a  re- 
mainder is  placed  under  the  left-hand  dig-it.  The  3522117 
uud  the  8  are  respectively  the  quotient  and  the  remainder. 

Give  the  reason  for  this  method. 
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410.  The  sum  of  two  or  more  fractions  may  be  added  to 
any  number  by  adHinjr  tlicni  in  succc^ssion. 

111.  The  |)i*()(Uu*f'  of  any  tlu"'o  numbers  is  the  same  as 
the  product  of  their  l.c.ni.  and  the  s(iuare  of  their  j^.c.m. 

412.  If  a  cube  be  divided  l)y  H  the  remainder  is  0,  1, 
or  8. 

413.  ITovv  can  it  be  ascertained,  without  actually  divid- 
ing-, wlicMier  a  number  is  exactly  divisihh'  by  IM.)? 

411.  If  a  nunilxu'  lias  been  ascertained  to  be  divisible 
by  [)\),  the  quotient  may  be  obtained  by  subtraction  thus : 

Ji9()00 

3i)204 

where  8*.»204  has  been  divided  by  !)!>,  and  the  quotient  :V.)fi 

obtained  by  placing*  a  ciphta*  over  each  of  the  last  two 

digits  and  subtracting-. 

415.  Shew  that  no  square  number  ends  in  2,  3,  7  or  8. 
41().  What  form  of  vulg-ar  fraction  will  jifive  rise  vo  a 
decimal  consisting-  of  p  digits  which  do  not  recur,  ana  ot 
q  digits  which  are  repeating? 

417.  What  must  be  the  denominators  of  those  fractions 
which,  on  being  reduced  to  decimals,  give  pure  repe- 
tends  of  three  figures  ? 

418.  Explain  the  method  of  ])roving  results  in  multi- 
plication known  as  "atsthiy  out  the  nines.''  In  what  case 
will  It  fail  as  a  test? 

419.  Explain  the  following  method  of  multiplying  36i 
by  648  :— 

367 
648 

~293('. 

23488 

^"237816 

420.  State  fully  the  advantages  and  disadvantages  ol 
decimals  as  compared  with  vulgar  fractions. 

421.  Multiplying  the  nunu^rator  of  a  fraction  by  any 
number  is  the  same  in  effect  as  dividing  the  denominator 
by  it. 

422.  Explain  the  principle  of  the  evaluation  of  circulat- 
ing decimals,  and  reduce  to  vulgar  fractions 

•iM6634634 '28345345 •X654321321 
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423.  AV hence  dotiB  it  appear  that  a  vulfj^ar  fraction  may 
always  be  reduced  eitiier  to  a  terminated  or  a  circulating 
decimal? 

424.  Ext)lain  llie  following  metluxl  of  Hndiny  the  price 
ot'l  bushel  2  pk.  1  «nl.  2  (|ts.  at  $iiA\()  a  bushel  :— 

3.  GO 
1.80 

.4r. 

^2A 
SH.OTA' 
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ol 
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PROBLEMS  ARISING  FROM  BUSINESS  TRANS- 
ACTIONS. 

PERCENTAGE. 

1.  Find  -^0  of  $400;  -^^^^  of  |000 ;    J,,  of  *450 ;   ,^,j  ot 
$350  ;  -nW  of  $027  ;  ^i„  of  $34. 

2.  Find  1  per  cent,  of  $300 ;  1  per  cent,  of  $200 ;  1  per 
cent,  of  $400;  1  per  cent,  of  $342  ;  I  per  cent,  of  $41. 

3.  Find    1%  of   $700;    1%   of  $850;    1%  of  $625;    1% 
of  $.35. 

4.'  Find   ,f;,,  of   $400;   2%  of  $600;   2%  of  $725;   2% 

l^  5.  Find  5%  of  $320 ;  4%  of  $27  ;  2%  of  $18  ;  6%  of  $29 

4         6        3i       34      10^ 
y  6.  Write  decimally  j-^,    j^^,    ~q,    ^^.    ^^,    7  per 

cent.,  5?,  ])er  cent..  10  per  cent.,  4J  per  cent. 

7.  Express  decimally  3%,  2%,'4i.%,  5|%,    12^%,    -5%, 
•02%. 

H.  How  many  hundredths  of  anything"  is  J  of  it  ?  I  of  it  ? 
i  of  it  ?  ;;  of  it  ?  -i  of  it  ?  -04  of  it  ?  -125  of  it  ?  -0875  of  it  ? 

!».  Wliat  per  cent,  of  anything  is  }  of  it  ?  I  of  it  ?  ,^  of  it  ? 
^  of  it  y  ,'.,  of  it  ?  -04  of  it  ? '  -06  of  it  ?  •  1 25  of  it  ?  H)425  of  it  ? 

10.  What  fraction  of  100  is  4  ?     What  fraction  of  200 
is  6  ?     What  fraction  of  350  is  7  ? 

J/  11.  What  per  cent,  of  625  is  25?     What  per  cent,  of  12 
is  9  ?     What  per  cent,  of  375  is  15  ? 

12.  What  %  of  100  is  4  ?     What  ;^  ot  200  is  6  ?     What 
%of250is5? 
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13.  7  is  what  %  of  35?  12  is  what  %  of  72?  95  is 
what  %  of  1900?  12|  is  what  %  of  225?  ^  is  what  % 
ofl7|? 

14.  Find  121%  of  1728  men;  of  804  bushels. 

15.  Find  3,;'^%  of  £175.  12s.  lid.  ;  of  1^144.11'.. 
10.  Find  1  ,V%  of  |2G5,000,UOO  ;  of  50  guineas. 

17.  Find  33|%  of  1260  marks  ;  of  172-80  francs. 

18.  $3()5  is  what  %  of  $5840  ? 

19.  36  minutes  is  what  %  of  1  dav  ? 
l^  20.  £3.  2s.  6d.  is  what  %  of  £25  ?'^ 

21.  Ten  per  cent,  of  a  certain  number  is  13  ;  lind  the 
number. 

22.  The  number  of  boys  in  a  school  is  60  %  of  the  num- 
ber of  girls.  The  number  of  girls  is  60;  how  many 
pupils  are  there  in  the  school  ? 

•23.  The  average  attendance  at  a  school  this  term  is 
225,  which  is  an  increase  of  12|  %  on  the  average  attend- 
ance of  last  term  ;  what  was  the  average  attendance  last 
term  ? 

24.  What  number  increased  by  14  %  of  itself  is  equival- 
ent to  285  ? 

25.  What  number  diminished  by  11^  %  of  itself  is 
equivalent  to  710? 

26.  On  account  of  the  increase  of  value  of  tiour  tlu 
price  of  bread  is  advanced  25  %  of  itself.  Formei'ly  ten 
loaves  were  sold  for  one  dollar  ;  what  number  of  loaves 
will  now  be  given  for  hfty  cents  ? 

f    27.  A  regiment  lost  20%  of  its  men  in  a  battle  ;  10%  of 

the  remainder  deserted,  there   then  remained  360  men. 

How  many  men  were  there  originally  in  the  regiment? 
28.  The  earnings  of  a  mill  for  two  years  amounted  to 

$6560;  the  earnings  the  2nd  year  were  5%  more  than  the 

earnJngs  of  the   1st  year.     Find   the  amount  of  the  2nd 

year's  earnings. 

/  29.  Ice  expands  10%  in  freezing  ;  how  many  cubic  feet 

of  ice  will  weigh  1  ton,  given  that  I  cub.  ft.  of  water  weighs 

62-1  it,s.? 
/^30.  A   bankrupt  pays  30  %  of  his  debts  ;  the   amount 

that  a  creditor  receives  is  what  i.>er  cent,  of  that  which  he 

lose«? 
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31.  A  house  and  lot;  bought  for  $4000,  increased  in  value 
l20  %  ;  what  was  thi;  increased  value  ?  r>'^ 

32.  A  teacher  spends  l)2i  %  of  his  salary,  and  has  $120 
lyft  each  year  ;  in  how  many  years  will  he  save  one  year's 
salary  '^ 

o.-i.  One  number  is  double  another  ;  10  %  of  the  greater 
;ind  12^,  %  of  the  less  together  make  80  ;  what  are  the 
numbers  V 

fU.  One  number  is  e([ualito  another  increased  by  20  % 
of  itseifi^  12|  %  of  the  ^S^n  umber  is  greater  than  5  %  of 


L^ 


the  ittlibU  by  10  ;  what  are  the  numbers  ? 

35.  The  length,  breadth  and  thickness  of  a  block  of 
metal  are  each  increased  -^^  %  by  heating  ;  by  what  per 
cent,  has  the  volume  increased  ? 

3().  A's  money  is  331  ^  more  than  B's  ;  how  much  per 
cent,  is  B's  of  A's  ? 

37.  A  boy  changed  33^  %  of  his  paper  money  into  silver  ; 
he  spent  50%  of  this  silver  in  buying  a  ball  and  bat,  which 
cost  $1.50;  how  much  money  had  he? 

38.  A  metre  is  equal  to  3'.) -37  inches  ;  a  cubic  metre  is 
how  much  per  cent,  more  than  a  cu])ic  yard  ? 

3^1).  The  number  of  girls  in  a  school  exceeds  the  number 
of  boys  by  50  ;  the  number  of  boys  is  37;i>  %  of  the  whole  ; 
tind  the  number  of  girls. 

40.  A  can  do  10  %  of  a  piece  of  work  in  1  day,  B  1^|  %  ; 
what  %  of  the  work  will  remain  to  be  done  after  A  ha;-: 
AN'orked  2  days,  and  B  3  days  ? 

41.  A  man  who  owned  30%  of  a  mine  sold  33^%  of  his 
share  for  $12000  ;  what  is  the  value  of  the  mine  ? 

'  42.  A  farm  cost  $4000  r  60%  of  this  sum  was  40%  of  3 
times  the  value  of  the  house  that  was  built  on  the  farm  ; 
what  was  the  cost  of  the  house  ? 

43.  Divide  1440  into  three  parts,  so  that  10%  of  the 
ill  St  part,  12-1%  of  the  second  part,  and  1B§%  of  the  third 
part  may  be  equal.     f,A<.  ^  T^  3  ^  0 

44.  One-fifth  is  what  per  cent,  of  one-half  ?      ^^ 

45.  A  owns  80%  of  a  farm  and  B  owns  the  remainder ; 
C  sells  the  farm  for  them  and  receives  4>  of  the  selling 
price  for  his  services  ;  what  per  cent,  of  the  selling  price 
does  A  receive  '^      )  6;  ■  \  \ 
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/    46.  Fi'om  a  cask  containing  126  gallons  of  wine,  2  gal. 
1|  qt.  leaked  away  ;  what,  p<M*  cent,  was  lost  ? 
y**  47.  How  many  pounds  of  bread  can  a  baker  make  from 
1  cwt.  of  tlour,  if  the  bread  is  25%  heavier  than  the  Hour 
used  y 

48.  A  druggist  buys  goods  at  $5  jku--  ])ound  Av.,  and 
sells  at  if)  per  pound  Troy  ;  his  gain  is  Avhat  per  cent,  ot 
the  cost  ? 

y  49.  Mr.  Brown  sold  his  farm  for  815840,  which  was  10% 
less  than  he  gave  for  it,  and  he  gave  10%  more  than  ir 
was  worth  ;  what  was  the  actual  value  of  the  farm  ?  v 
y  50.  Four  per  cent,  of  beer  is  alcohol  ;  how  much  alcohol 
does  a  man  swallow  in  one  year,  if  he  drinks  ;>  pints  ot 
beer  a  day  ? 

51.  Two  percent,  of  a  certain  number,  together  with  3% 
of  half  of  the  number,  makes  up  21  ;  what  is  the  number? 

52.  Five  per  cent,  of  a  certain  number  and  (>%  of  tAvice 
that  number,  togeth^'r  make  175  ;  find  the  former  number? 


TRADE  DISCOUNT. 


1.  A  merchant  ))0ught  a  quantity  of  goods  amounting 
''to  $600  ;  10%  of  this  amount  having  been  thrown  off',  how 


r 


much  did  he  pay  for  the  goods  ? 

2.  After  a  discount  of  15%  had  been  taken  otF,  a  mer- 
chant paid  $850  for  a  bill  of  goods  ;  what  was  the  amount 
of  the  discount  ? 

3.  A  merchant  paid  $170  for  a  bill  of  goods,  after  a  dis- 
^'  count  of  $30  had  been  taken  off' ;  what  was  the  rate  of  dis- 

count  ? 

4.  A  trader  bought  a  lot  ')f'  paper  marked  $5  per  ream, 
at  a  discount  of  12|%  ;  he  received  a  further  reduction  of 
2%  for  cash  ;  what  did  the  paper  cost  him  per  ream  ? 

5.  At   what    price   must  an  article  which  cost  $12  be 
^narked,  in  order  that  after  a  discount  of  10%  has  been 

taken  off,  there  may  be  a  gain  of  $3? 
^^  6.  An  article  sold  for  $4  ;  a  discount  of  12|%  had  beei: 
^given  ;  what  was  the  marked  price  ? 
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y  7.  A  tradesman  increases  the  price  of  an  article  which 
^   now  sells  for  $3,  so  that  after  giving  a  discount  of  20% 
he  may  still  receive  the  former  price  ;  find  the  marked, 
price  of  the  article  ? 

8.  A  tradesman  reduces  the  price  of  liis  goods  by  10%  ; 
he  allows  a  ^ustomer  a  further  reduction  of  10%  off  this 
latter  price  ;  what  per  cent,  of  the  original  price  does  the 
customer  pay  V 

9.  What  is  the  difference  between  20%  oft,  and  10  and 
10%  off— the  marked  price  being  $1.20  ? 

^^    10.  A  merchant  marks  his  goods  at  an  advance  of  33^% 

"~on  cost,  and  allows  a  discount  of  5%  for  cash  ;  find  the  cost 

of  an  article  of  which  the  cash  price  is  $7.60. 

^     11.  A  trader  gains  $2.(>0  after  allowing  a  discount  of 

10%  from  the  marked  price  of  an  article ;  he  marked  his 

goods  at  an  advance  of  40%  on  cost ;  find  the  cost. 

12.  What  is  the  cash  value  of  150  axes  at  $2.50  per 
dozen,  there  being  a  discount  of  10%  for  cash  ? 

13.  What  is  the  marked  price  of  a  book  for  which  30 
cents  is  paid,  there  being  a  discount  of  33^%  ? 

14.  Sold  two  houses  for  $4,000  eacli ;  for  the  one  I  re- 
ceived 20%  more  tlian  the  cost,  for  the  other  20%  less  than 
the  cost.     Whnt  was  the  gain  or  loss  on  the  two  ? 

15.  A  lot  of  goods  was  marked  40%  above  cost ;  30% 
discount  was  given;  find  the  gain  or  loss  per  cent,  of  cost. 

16.  What  rate  per  cent,  discount  is  equivalent  to  giving 
one-half  of  an  ounce  with  each  pound  for  good  weight  ? 

17.  What  rate  per  cent,  discount  is  equivalent  to  giving 
one-half  of  an  inch  with  each  yard  for  good  measure  ? 

'^ y^  18.  A  bookseller  gives  a  discount  of  10%  for  cash,  and 
Allows  teachers  a  second  discount  of  5%  on  all  cash  prices, 
A  teacher  paid  $3.42  for  a  book ;  what  was  the  marked 
price  ? 
^    19.  A  tradesman  reduces  the  marked  price  of  his  goods 
by  a  certain  per  cent.     He  gives  the  same  rate  per  cent, 
off  this  reduced  price  for  cash.     The  cash  price  is  now 
\^s.  of  the  original  marked  price  ;  find  the  rate  per  cent, 
f    20    A  grocer  mixes  one  quart  of  water  with  every  two 
gallons  of  vinegar  ;  what  trade  discount  will  this  enable 
aim  to  give  ? 
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21.  What  discount  is  given  wlien  15  artic«k  <it  the  re- 
duced price  can  be  bought  lor  tliat  suni  "vvhich  V^ld  pay 
tor  12  articles  at  the  list  price  ?  J"^ 

22.  A  tradesman  makes  a  gain  of  10%  of  cost  after  giv-' 
iiig  a  discount  of  10%  ;  wiiat  would  be  his  gain  per  cent, 
of  cost  if  he  gave  a  discount  of  only  5%  ?     • 

23.  A  merchant  gives  a  discount  of  10%,  but  uses  a  yard 
measure  -72  of  an  inch  too  short;  what  rate  of  discount 
would  allow  him  the  same  amount  of  gain^  if  the  measure 
were  correct  V 

'  24.  20  and  10%  OiT  is  equivalent  to  what  single  discount  ? 

25.  10  and  what  %  otf  Js  equivalent  to  15%  oH"? 
0  26.  Th.e  nnirked  price  of  certain  goods  was  I'educed  on 
account  of  damage  by  tire  ;  a  further  reduction  of  10%  is 
given  for  cash  ;  goods  that  were  originally  marked  $5, 
were  sold  for  cash  for  .*^;>.()0 ;  Avhat  reduction  of  ma rk(Kl 
price  was  made  V 

^  27.  A  merchant,  after  reducing  the  nnirked  price  of  aii 
article  by  three  successive  equal  rates  of  discount,  sold  for 
it521.87  ;  the  marked  price  being  $80,  what  was  the  rate  of 
discount  ? 

f.   28.  A  merchant  marked  his  goods  o5 /'  above  cost  and 
discount ;    what  i)er  cent,  of  the  cost  did  he 
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21).  Marking  goods  5%  above  cost  and  giving  a  discount 
of  5%  of  marked  price,  is  equivalent  to  what  loss  percent, 
of  cost  y 

30.  An  article  was  marked  at  a  certain  })er  cent,  above 
cost;  the  same  rate  of  discount  was  allowed,  giving  a  losis 
of  ^^  of  co:;t;  Avhat  Avas  the  rate  of  discount? 
^  31.  An  article  Avhich  cost  SOG  Avas  eold  for  |00  ;  it  had 
been  marked  at  a  certain  advance  on  cost,  but  the  same 
rate  of  diseount  AA^as  giA^en  ;  Avhat  Avas  the  marked  price  ? 
**  32.  A  merchant  offered  a  reduction  of  50  ccmts  from  the 
marked  price  of  a  hat ;  he  gave  a  further  reduction  of  45 
cents  for  cash,  this  being  at  the  same  rate  as  the  former; 
Avhat  Avas  the  selling  price  of  the  hat  ? 
*33.  At  AAdiat  price  must  an  artich;  Avhich  cost  ^1.50  be 
marked,  so  that  there  may  be  a  gain  of  25  cents  after  a 
discount  of  25  per  cent,  has  been  gi  v-er.  / 


/ 


y 


/ 


-& 


■  :-;Ly  >''&' -' 


-^ 


giv 


PROl'IT  AND  LOSS. 


H5 


'  ^  ;i4.  .H'ivo  p?.r  cc:;t.  i^f  the  selling"  price  is  ec^ual  to  four 
per  Cent  of  the  list  price  ;  the  rliscount  is  10  cents  ;  find 
tho  list  price. 

^  y^  '^'^'  What  rate  of  discount  taken  off  twice  in  succession 
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i8  equivalent  to  20  and  25%  off  ? 
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PROFIT  AND  LOSS 

1.  A  house  which  cost*^1200  was  sold  at  a  gain  of  20% 
of  the  cost.     Find  the  gain. 

2.  (ioods  which  cost  15000  are  damaged  by  water  and 
smoke.  The  owner  sells  at  a  loss  of  40%  of  the  cost. 
What  did  he  sell  the  goods  for? 

NoTK, — Unless  otherwise  stated  a  gain  of  5%  means  a  gain  of  .5%  of 
cost,  or  of  capital,  and  a  loss  of  5%  a  loss  of  5%  of  cost,  or  of  capital. 

3.  A  merchant  bought  tea  at  45  cents  a  pound  and  sold 
so  as  to  gain  lliT%  ;  what  was  the  selling  price? 

4.  A  speculator  invests  $12000  and  loses  15%  of  his 
ittves1«nent ;  find  how  much  cf.pital  he  has  left. 

5.  For  how  much  each  mast  hats  be  sold  that  cost  $21 
a  dozen,  to  gain  20%  ? 

6.  x\.  merchant  started  in  business  with  a  capital  of 
S6000  and  gained  12|%  the  first  year  and  ad*e<C75%  of 
the  gain  to  the  capital ;  the  second  year  he  gained  2t)% 'ipf 
this  increased  capital  and  addenl  one-half  of  it  to  his 
capital ;  the  third  year  he  gained  40% ;  what  was  the 
amount  of  gain  in  the  thii'd  year? 

7.  A  drover  bought  240  sheep  at  $H  each  ;  5%  of  the 
flock  died  ;  for  how  much  each  must  he  sell  the  remainder 
to  gain  20%  ? 

8 
$1,000 ;  for  what  must  it  be  sold  per  cpiire  to  gain  12^;%  '; 

9,  A  merchant  bought  a,  cpiantity  of  vin«^'garat20cents 
a  gallon  ;  12^%  leaks  away  •  for  how  much  per  gallon 
should  he  sell  the  remaindei*  that  lie  mav  neither  gain  nor 
lose? 

10.  A  sells  a  piano  to  B  at  a  gain  of  15%  ;  B  sells  to  0 
at  a  gain  of  20%  ;  V  l^iys  foi*  $XyO  more  than  A  paiO.  j 
wjmt  di4  the  piano  ^ost  A  ? 
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Twelve  hundred  reams  of  paper  were  bought  for 
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11.  A  bought  tfoods  for  $12,600  :  lie  sells  \  at  a  ^r-ain  of 
20%,  and  the  rcmaiiuler  at  a  lobis  oi'  1^/%  ;  uoCiS  he  ga>n 
or  lose  on  the  whole  ? 

12.  A  newsboy  buys  12  Telegrams  tor  7  cents  :  he  s»:up 
at  i  cent  each  ;  what  per  cent,  doe.s  he  make  ? 

y      13.  If  I  of  a  ([uantity  of  goods  'be  sold   for    vvhai.  the 
••^"^whole  cost  ;  what  is  the  g"ahi%  ? 

14.  A  wine  merchant  loses  20%  of  his  goods  by  leakage  ; 
V>y  what  per  cent,  must  he  increase  tlie  cost  price  per  gal- 
lon to  gain  20%  on  his  investment  ? 

15.  Mr.  Smith  owned  a  house  which  was  worth  i-'4()00  ; 
lie  st)ld  for  S-loOO,  and  then  bought  back  for  ;>1800 ;  what 
was  his  loss  %  ? 

iC.  It  costs  an  ice-dealer  .*2400  to  till  his  stoi'e  house 
with  ice  ;  33^%  of  tne  ice  is  lost  by  melting  ;  it  costs  .*^1200 
to  deliver  to  tlie  customers ;  for  what  must  tlie  ice  be  soh^ 
to  make  a  clear  profit  of  12 i%  ? 

17.  Sold  Hour  {•':  ,1^2.70  per  hundred,  losing  10%  ;  wiu'.t 
would  be  the  loss  %  If  sold  for  ^2.55. 

18.  If  15%  is  lost  when  an  article  is  sold  for  j!M.:-'),  for 
wiiat  should  it  be  sold  to  gain  15%? 


/ 


11).  If  5  /  more  is  gained  when  an  article  is  sold  for 
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5i?4.70  than  when  sold  for  $4.50;  find  the  gain  %  when  the 
article  is  sold  for  $4.25. 

20.  Bought  wheat  and  sold  so  as  to  gain  121% ;  I'ein- 
vested  the  whole  sum  and  made  the  same  rate  of  gain  ;  re- 
invested and  lost  25%  ;  find  my  total  gain  or  Joss  %. 

21.  A  drover  bought  a  number  of  sheep  at  !?8  each  ;  10% 
of  the  number  died  ;  for  liow  much  each  must  he  st'll  the 
remainder  to  gain  Si  for  each  sheep  bought  ? 

22.  A  ship  loaded  Avith  4000  bbls.  Qf  api)les  lost  10%  ot 
the  cargo  in  a  storm  ;  at  what  advance  per  cent,  of  cost 
must  the  apples  be  sold  that  there  may  be  neither  loss  nor 
gain  ? 

y^  23.  A  dealer  sold  two  horses  for  .^'11)8  each  ;  on  the  one 
he  gained  10%  and  on  the  other  he  lost  10%  ;  find  his  total 
loss  per  cent. 

24.  Bought  paper  at  $(">  per  ream  •  wha'  must  I  asK  per 
oiiire  for  it,  so  that  after  throwijig  <ttf  57,  I  may  make  a 
M^UM)f20%? 
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25.  When  milk  is  sold  at  the  rate  of  U)  (juarts  fV»r  one 
dollar,  there  is  a  ^ain  of  25%  ;  what  would  Ix;  the  gain  % 
if  15  quarts  were  sold  for  the  same  sum  ? 

lili.   If  I  of  the  cost  price  ecfuals  s   of  the  selling- price,  ^ 
lind  the  gain  %. 

27.  If  a  tradesman  marks  his  goods  40%  above  cost  and 
gives  a  discount  of  20'/,  wha.t  is  his  gain  jjer  cent.  ? 

28.  A  merchant  buys  4  gal.  2  qts.  of  vinegar  for  one 
dollar,  and  sells  2  gals.  lUits.  for  the  same  sum  ;  what  does 
he  gain  })er  cent.  ? 

2iK  Whisk\'  is  bought  at  .^1.25  per  galU»n  ;   how  much 
Mater  must  be  mixed  with  it,  so  that  when  the  mixture  is  <2^ 
sold  at  i?l.20  })('!'  gallon,   there  may  be  a  gain  of  14r%  ?  , 

HO.  What  does  a  grocer  gain  per  cent,  by  selling  15|oz. 
for  1  pound. 

81.  How  much  per  cent,  above  cost  must  a  man  mark 
Ills  goods,  in  order  to  take  olf  20%  ami  still  make  a,  profit 
of  20%'? 

32.  What  per  cent,  is  lost  by  marking  goods  12^%  above     • 
cost  and  then  giving  a  discount  of  12.1  /  y 

Ho.  A  merchant  lost  ()|%  by  marking  his  goods  at  a  cer- 
tain per  cent,  advance  on  cost,  and  then  giving  the  same 
per  cent,  discount ;  what  was  the  rate  of  discount  ? 

34.  A  merchant  lost  11.'%  by  marking  bis  goods  at  a 
certain  per  cent,  advance  on  cost,  and  giving  the  same  })er      /  , 
c(mt.  discount ;  what  was  the  rate  of  discount  ?  ^' 

35.  A  newsboy  buys  papers  at  the  rate  of  8  for  5  cents, 
;ind  sells  at  2  c(!nts  each  ;  what  protit  per  cent,  does  he 
make  ? 

3(1.  A  man  buys  a  horsi^  for  !*180  ;  for  how  mucii  must 
it  be  sold  to  make  protit  of  25%,  after  paying-  ten  dollars 
to  the  agent  who  sold  the  horse  ? 

.'57.    An  apple-woman  buys  api)les  at  the  rate  of  100  foi- 
25  cents  ;  10%  of  her  stock  is  lost  by  decay  ;  Avhat  %  does      ,• - 
she  gain  T)y  selling  5  for  3  cents  ? 
^  38.  A  merchant  is  paid  %^S\X  for  a  coat  ;  the  manufac-  /  ^ 
turer,  the  wholesab'r  and  the  retailer  have  made  the  sam<-  ^  . 
rate  of  profit ;   the  cost  to  the  niainifactiu'cr  was  #5  5   what, 
was  tb<5  nite  of  ]>j'olit  ?    • 
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M.  A  sold  i\n  articU;  to  H,  H  sold  to  ('  nnd  C  to  I) ;  each 
made  a  ^aiu  of ;')%  ;  (;'s  gain  was  lo  more  than  A's  ;  what 
did  D  pay  for  the  article  ? 

40.  When  potatoes  were  sold  for  120%,  of  cost,  the  gain  on 
each  bushel  was  8  cents  ;  what  was  the  selling  price  per 
bushel? 

41.  A  drover  sold  5  cows  for  JiflH)  each  ;  on  one  he  gained 
10%  ;  on  each  of  two  others  25%, ;  on  the  renuiining  two  he 
lost  33^%  ;  did  he  gain  or  lose?     What  per  cent.  ? 

42.  ilow^  man  V  bushels  of  corn  at  40  cents  a  bushel  must 
be  mixed  with  100  bushels  of  oats  at  ')()  cents  a  bushel,  to 
make  a  gain  of  10%  when  tlu;  mixture  is  sold  at  50  cents 
a  bushel  ? 

43.  If  3  articles  are  sold  for  the  amount  that  4  cost, 
what  is  the  gain  })er  cent  ? 

44.  A  and  B  invested  eipial  sums  of  money  in  business  ; 
A  gained  20%  on  his  money,  B  gained  IKK) ;  B's  money 
was  then  double  A's  ;  what  sum  did  each  invest  ? 

45.  A  merchant  mfxes  a  lbs.  of  one  kind  of  tea  worth  h 
c(ints  p(n*  lb.,  with  c  lbs.  worth  d  amta  per  lb.;  find  his 
gain  per  cent,  in  selling  the  mixture  fit  e  cents  per  lb. 

4().  A  grocer  sold  goods  for  .i?16.10,  gaining  15%  ;  if  he 
had  sold  tlunn  for  $20,  what  would  have  been  his  rate  of 
""ain  ? 

47.  A  nuu'chant  bought  5  hogsheads  (1)3  gallons  each)  of 
molasses  at  25  cents  a  gallon.  He  paid  $8.20  for  freight 
and  $1.80  for  cartage.  He  loses  10%  of  the  molasses  by 
leakage  ;  «>%  of  all  sales  cannot  be  collected  ;  for  how 
much  ])er  galhm  ninst  he  sell  to  make  a  net  gain  of  40 
per  cent.? 

48.  A  person  buys  an  article  and  sel[s  it  so  as  to  gain 
5%.  If  he  had  bought  it  at  5%  less,  and  sold  for  $1  less, 
lie  would  have  gained  10%.     Find  the  cost  }>rice. 

49.  A  tradesman's  prices  are  20%  above  cost  price  ;  he 
sells  at  a  profit  of  8%.     What  discount  did  he  allow  ? 

^  50.  Smith  having  lost  25%  of  his  capital,  is  now  wortli 
as  much  as  .Tones  who  has  just  gained  20%  of  his  cajiital. 

~  Jones'  original  capital  was  $V^<'>00 ;  what  is  ^5mith's  present 
capital  ? 
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1.  A  commission  merchant  sold  a  carg^o  of  flour  for 
$12000  on  a  commission  of  2%  ;  what  was  liis  commission  ? 

2.  A  commission  nK^rciifuit  sold  a  consignment  of  apples 
for  $1850;  wliMt  was  his  commission,  reckoned  at  2|%  ? 

3.  An  ajjcent  sold  150(K)  hushels  of  potatoi^s  at  40  cents 
l)er  bushel ;  his  commission  was  2i%;  what  sum  did  he 
send  to  his  emijloyer? 

4.  An  agent  received  a  consignment  of  Avheat  which  he 
sold  on  a  commission  of  IJ/  ;  the  amount  s(^nt  to  his 
em])loyer  Avas  etiuivalent  to  "(\^y'i  cents  a  bushel  ;  at  what 
price  was  the  wheat  sold  ? 

5.  A  commission  agent  sold,  on  a  commission  of  1^%,  a 
cargo  of  1200  bushels  of  corn  at  45  c(nits  a  bushel ;  what 
was  his  commission? 

{).  An  agent  transmitted  to  his  employ<'r  $1508,  retain- 
ing $H2  as  his  commission  for  effecting  a  sale ;  at  what 
rate  was  the  commission  calculated  ? 

7.  A  commission  merchant  retained  $40  from  the  pro- 
ce(;ds  of  sale  of  50001bs.  of  butter  at  20  cents  per  pound  ; 
what  rate  of  commission  did  he  charge  ? 

8.  An  agent  sold  a  consignment  of  goods  for  $5200  and 
sent  $5096  to  his  employer  ;  Avhat  rate  of  commission  did 
he  charge? 

9.  An  agent's  commission  was  4^%  of  the  amount 
remitted  to  the  consignor  of  the  goods  ;  what  would  be 
his  commission  for  selling  goods  to  the  amount  of  $10(XX)? 

10.  The  price  received  for  goods  sold  by  a  commission 
'merchant  was  105%  of  the  amount  sent  to  the  consignor ; 
the  commission  was  $45  ;  what  did  the  goods  sell  for? 

11.  An  agent's  commission  was  $50,  for  selling  some 
land,  at  $125  per  acre ;  how  many  acn^s  were  sold  at  that 
price,  the  commission  being  reckoned  at  1%  ? 

12.  An  agent  charged  $75  Vm*  selling  a  lioase  for 
$10000  ;  what  rate  of  coniinission  wiis  charged  ? 

Note. — A  commission  merchant,  in  selling,  reckons  his  commission 
on  the  amount  he  receives  for  the  goods  ;  in  Imying,  on  the  amount  he  pays 
for  the  goods. 
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All  ;is«'nt  l>iiys  (or  his  cmploy'r  UKM)  hixshels  ')f 
wlu5}it  At  (if)  rents  m  busliol  ;  what  \h  the;  ajjciit's  coinniis- 
sion  {It  the  jvitc  of  2},'/  ? 

^  14.  Ifow  iiuu^lMiunity  must  he  sent  to  an  M^i^nt  tlini,  h«^ 
may  purehaso  a  horse  for  me  at  $1(K),  and  h;ive  his  ('.(>iii- 
missioMof2%? 

15.  A  merchant  sent  ^525  to  an  n^cut  in  Athmta,  re- 

'^luestin^'  him  to  jmrchase  cotton,  after  retaininjjf  his'com- 
mission  of  5/,  of  the  sum  ]t;ii(l    by  him  for  tlie  cotton  ; 
what  was  the  commission  r 

^  If).  11750  includes  the  price  paid  l)y  an  ag-ent  for  cer- 
tain ffocxls,  and  his  commission  of  2%;  what  sum  was 
paid  by  the  nj^ent  for  the  f^ocKls  ? 

^  17.  An  ag-ont  received  .f;)570  to  be  used  in  buying- suf>Mr 
at  5  cents  a  pound,  aft(^r  r(^taininj>f  his  commission  of  2''/, 
of  the  amount  paid  by  him  for  the  suj^-ar ;  wliat  was  Ids 
commission  ? 
^  18.  A  commission  ag-t^it  r<'t;uned  ^80  out  of  12480 
sent  to  him  for  investment;  find  ids  nite  of  commission. 

>»  11>.  An  aj»"ent  charged  me  %\.\h  for  a  l)ook  winch  cost 
him  1>5  cents  ;  wiuit  rate  of  commission  did  lie  cliar^(^? 

20.  Sent  $1224  to  an  ajjfent,  requestinijf  iiini  tal)uy  pork 
for  me  at  $4.75  per  cw^.  ;  he  cliar^ed  2%  commission; 
how  many  lbs.  of  porlt  did  he  send  me  ? 

21.  An  a«?ent  bought  12000  bushels  of  wlu^at  at  80  cents, 
and  cliar^es  1|%  commission:  how  much  mon«\v  must  his 

,  \ employer  remit  him  ? 

Or^-\j6T^  22.   A    commission   a^ent   received   a   consignment   of 
'"^1  500bbls.  ofai)ples;  he  sold  at  $2.50  per  l)bl.,  and  after 

deductiufif  the  proper  commissions,  invested  the  balance 
in  sugar  at  4c.  per  lb.     He  chars'ed  ,2  %  commission  on 
sales,  and  \\  %  on  purchases.     What  was  his  total  com- 
mission, an(i  how  much  sugar  did  he  send  tohisem])loyery 
V    -•^-  ^'1  agent  sold  on  a  commission  of  i%  n    rirgo  of 
-   1200  tons  of  coal,  at  $4.75   i)er  ton;  he  invested  the  net 
proceeds  on  a  commission  of  1  %  in  lumhei  nt  $18  })ei-  M. 
How  many  feet  of  lumber  did  he  buy? 
\j     24.  A.   broker   receives    $12000    to  invest  in   pork,  at 
4  cents  a  pound  ;  he  charges  2  %  commission.    How  much 
pork  does  he  buy  ? 
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J5,  A  (Mimmission  incrclKint;  nH'civ('<t.  n  oon^ig-ninoiit  of 
2000  bbls.  of  rtour,  which  \w  sokl  at  $8  a  barnd,  on  a 
comiiiissiou  of  IJ  %  ;  the  cxih'Uscs  for  frcij^ht,  juiid  by  tht; 
Mg-cnt  out  of  th(^  proceeds,  Minoimtod  to  ^150;  he  bought 
cotton  at  If)  cents  a  })Oitnd  with  the  net  p'-oeeeds,  charj^"- 
••^S'  4%  commission  for  bnyin;^'.  Hom'  many/ pounds  of 
cotton  did  lie  buy? 

2().  A  consignment  of  goods  was  sold   for  ^120(X);  tlie 

^  agent  paid  ^200  for  fnught  and  remitted  his  employer 
$12150.     What  rate  of  commission  was  charged  ? 

^27.   An  agent  r(H*eives  sii^liHdo,  with  instructions  to  invest 

■  in  sugar  at  5  cents  a  pound,  retaining  his  commission  at 
2%  and  paying  in  advanee  the  fn^ght  at  20e.  per  cwt. 
How  much  sugar  does  he  buy? 

28.  An  agent  receives  1500  hams,  •nerage  weight 
25  pounds,  wiiich  he  sells  at  10c.  a  pou»id  ;  he  pays  freight 
20cents  i)er  cwt.,  and  charges  a  commission  )f  2  %  on  sales, 
lie  is  insti'iicted  to  buy  tea  at  15  cents  a  pound,  to  j)r(!pay 
the  freight  on  the  tea  (20  cents  per  cwt.),  and  retain  hi;i 
commission  of  1^,  %  on  the  purchase.  How  many  jmunds 
of  tea  did  lie  buy? 

2!>.  An  agent  charges  2?,  %  commission  on  sales  and 
2%  for  guaranteeing  payment;  the  sales  amount  to 
ii?1200.     Find  the  amount  the  agent  receives. 

^  30.  An  ag<'nt  charges  2  %  commission  on  sales  and  2|  % 
for  guaranteeing  i)ayment ;  he  received  altogether  ^880. 
What  was  the  amount  of  the  sales? 

y    ol.  An  agent  charges  2  %  commission  on  sales  and  2|  % 
for  guaranteeing  payment ;  his  commission  for  selling  was  ^ 
$40  less   :.han  the  guaranty  commission.     AVhat  was  the 
amount  of  the  sales  ? 

y  .■)2.  Sold  cotton  on  C(mimission  of4'  ,,  invested  the  net 
proceeds  in  sugar  at  \\  %  commission  ;  the  total  commis- 
sion was  $220.     Find  the  value  of  the  cotton. 

#»     33.  An  agent  sold  a  consignment  of  apples  on  a  commis- 
sion of  3  %.     After  declucting  his  commission  and  reserv- 
ing a  sufticient  sum  to  pay  the  freight  at  20  cents  per  cw^t.,  ,. 
he  bought  flour  at  $2.'^0  per  cwt.  on  a  commission  of  2^  %.   n'V 
The  total  commission  Vv^as  $()3,     Find  the  amount  of  tiour 
bouffht. 
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^     .U.  An  asfont  recoivorl  w  coiiHi^nnn-nt  of  wlieat,  wliicli  cw^ 
lie  Hold,  cliarj^iug'  2  %  coiiniiission.     With  tlu^  lu't  procc^iMls,        ' 
after   d('(liictin<»'  his  conmiission  nt  U,  %,  mikI  ])repHyin^ 
freif^-ht  Ht  25  et^itsi  })er  cwt.,  he;  hoiijifht  su^nr  at  4|  cents 
a  pound.     Tlie  Mji^cnt's   total   eonimission   was  $70.     Find 
the  nunihei*  of  pounds  of  tea  bought. 

r         85.  A  commission  merchant  sold  Hour  on  a  commission  cy-^y^ 

"^of  i  %  ;  with  the  not  proc(M'ds  bought  tea  on  a  commission 
of  I  %  ;  the  total  commission  was  %U).  Find  the  cost  of 
the  ted-  '' 

3fi.  An  a^init  sells  on  a  commission  of  rt  %  and  buy«  at 
6%  ;  he  receives  a  consignment,  sells,  and  after  deducting" 
his  two  commissions,  buys.  Find  what  fraction  the  total 
commission  is  of  the  selling"  price. 

— '<  87.  An  ag-ent  charges  the  same  rate  of  commission  for 
buying*  and  selling".  He  sells  a  consig-nnn^nt  for  f4000, 
and  after  deducting"  $120  for  the  two  commissions,  invests 
the  remainder.     Find  the  rate  per  cent,  charged. 

— y  38.  An  agent  charg"es  the  same  rate  of  commission  for 
buying"  and  selling".  He  scdls  a  consig"nnient  for  #8140,/ 
deducts  ii?280  for  his  commission,  and  jnvests  the  balance. 
Plnd  the  rate  per  cent,  charg'ed. 


-    39.  A  commission  increhant  charg"es  twice  the  rate  of 

commission  for  selling"  that  he  does  for  buying.  He  sells 
a  consig"nTnent  of  leatlier  for  $8030^  deducts  as  total  com- 
mission $i)0,  and  invests  the  balance  in  hides.  Find  the 
rates  of  commission  charg"ed. 

Solution.  —Commission  for  selling"  is  calculated  on  $3030. 
Commission  for  buying"  is  calculated  on  $2940. 
Oommissi(4^n  $8030  at  double  second  rate 
is  the  same  as  commission  Jdw  $6060  at  second 
rate. 
.  •.    $90  is  commission  on  $6060  +  $2940,  or  $9000, 

at  second  rate. 
.'.    second  rate  is  1  %. 

40.  An  agent's  rate  of  commission  for  selling  is  one-half 

more  than  his  rate  for  buying.  He  sold  a  consignment  of 
flour  for  $4040,  and  after  deducting  $100  for  both  commis- 
sions invested  the  remainder  in  tea.  What  were  the  rates 
charged  ? 
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^  41.  An  apTcnt'a  rn.tr  of  commission  for  soiling  is  )^  of  his 
rate  for  buyinj>-.  He  sold  w  conHi^ninent  for  1^1121,  and 
aftrr  deducting-  |4'.»  invested  the  ImlMiiec!.  Wlwit  did  ho 
chjir^'-e  for  Helling  ? 

42.  An  ajfcnt  charges  %\  more  for  sc^llin^-  ^o(hIh  for 
%\i\)  tlinii  for  Imyiny  for  siflOC).  lie  sold  w  consijjfnmcint  of 
])ork  for  ii?l7H4,  (leducted  %^\^  and  invested  tlw^  remainder 
in  oats.     What  rate  did  he  charjj;-e  for  investni(!nt  ? 

43.  An  agent  charges  50  cents  more  fo.  selling,  than  he 
does  for  Imying,  X^"^)  dollai  ^'  wnrth  of  g*.  xls.  lie  sold  a 
consignment  for  t.-U17,  dec'neted  %'^'\  and  inv(^sted  the 
remainder.     What  rates  did  lu;  <  'nirg  •  ? 

44.  A  commission  merchant  sells  <>*(kk)m  f;;r  an  "nployer, 
and,  after  deducting  his  commissions,  ir  ^-ests  the  net 
anionnt  in  otlier  goods.  His  total  con  .lission  is  $l(K), 
receiving  $2  more  for  selling  than  for  bu>  ing.  !■'  liis  rate 
for  selling  is  the  same  as  the  rate  •.or  buying,  wli,.i,  is  that 
rate  ? 

45.  An  agent  sold  a  consignment'  of  goods,  and  took  loi 
as  his  commission  ;  he  used  the  remainder  in  buying  goods, 
deducting  $79  for  commission.  If  his  rate  for  selling  is 
the  same  as  the  rate  for  buying,  w'wt  is  that  rate? 

46.  A  consignment  of  1000  bbls.  of  flour  was  sent  to  a 
commission  merchant,  with  instructions  to  sell  it  and  remit 
the  net  proceeds  by  draft.  The  Consignee  pays  for  frtdght 
and  other  expenses  $240.80,  sells  the  flour  at  $8.50  per 
barrel^  charges  2|%  commission,  and  pays  ^'%  premium 
for  draft ;  how  much  doe    she  consignor  receive  ? 
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INSURANCE. 

^    1.  Find  the  premium  paid  an  insurance  company  for  a 

policy  of  i*1200.,  the  rate  of  insurance  being  |%. 

2.  An  insurance  company  cliarges  |%  per  annum  ;  what 
'^is   the   premium    paid   on  a   policy  of  $4000,  in  force  8 

years  .-^ 
y     3.  What  premium  is  paid  for  a  policy  of  $1800,  in  force 

5  years,  the  rate  of  insurance  being  |%  of  the  policy  for 

each  year? 
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^     J.    h'iiid    the    jin'mimii    \y.\\(\    to    insiir<>  ;i 

hoiis<*    worth 

012000, 

for  -rj  of  its  value,  for  .'>  years,   the 

rate  l)ein^  :;% 

of  tlie  i)( 

)li<'v^  for  o:\.oh  vniv. 
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5.  A  preiiiiuiii  of  i!?!.")  is  paid  ar  iiisuraiice  eo"iiii)any  for 
one  year's  iusuraiiee  on  a  lionse,  tlu'  amount  of  tlie  policy 
beinw"  .*()000  ;  what  is  the  ra'c  ? 

0.  A  ])rennuni  of  SdO  is  ])aid  an  insui'aiu'e  coni})any  foi 
two  years'  insuram-e,  the  amount  of  the  ])oliey  being  i;<4000  ; 
what  is  the  yearly  rate? 

7.  >?r)0  is  pai<l  to  s(;cure  a  policy  of  ^l'oOO  on  a  house,  to 


/ 

run  o  years  ;  Avhar  is  the  y(^arly  rate  ? 

8.  %X'l  is  paid  to  insure  for  two-thirds  of  its  value,  a 
/house  worth  ^(lOOO;  tlu^  ]R)liey  is  to  run  for  2  years  ;  what 
is  the  yearly  rate? 

y  9.  A  car<i'o  worth  ii?1250  is  insured  for  75%  of  its  value  ; 
the  premium  i)aid  was  iBl2.50,      Find  the  rate. 
,^10.  A  house  was  insuivd  for  ;>  yeai's  by  paying  a  pre- 
mium of  it?24  ;  the  ra*^e  was  \  .\  a   year  ;  lind  the  value  of 
the  house,  \  of  its  value  Ix'ing  insni'cd. 

11.  A  ])remium  of  8o7.50  was  paid  for  a  two-year  ])oliey 
on  a  dwelling  woi-th  !^()000  :  the  rate  Avas  Jj  %  of  thei)oliey 
I'or  each  year  ;  what  fraction  of  the  value  was  insured  ? 

12.  k\\  insuranc(>  company  charged  ."'1;*^.45  for  insuring 
a  house  worth  i^2H'>0,  for  one  year  ;  lind  the  rate  percent. 

1)).  An  insurance  comi»any  took  a  risk  for  one  year  oi" 
jBIOOOO  on  a  Avarehoust;  Avorth  si  5500.  at  |"/ ;  it  covered 
40%  of  its  risk  in  anotlx-r  company  at  '^'/^  \  how  much  pre- 
mium did  the  lirst  company  receive  above  that  Avhich  it 
paid  the  second  ? 

14.  (a.)  How  much  is  ])aid  to  secure  a  policy  of  $100  for 
one  year  at  |  /  ?     Ans.  i?^. 

(b.)  How  much  does  the  owner  receive  above  the  pi'e- 
mium  paid,  in  case  of  loss?     Ans.  iBiUli. 

(c.)  What  must  be  the  value  of  goods  insured  for  i?100 
at ^''',  so  that  the  owner  may  suffer  lu)  loss  in  case  the 
gooas  are  destroyed  ?.    Ans.  >:?!*0  j. 

15.  JAjr  howmuch  nrust  a  cargo  worth  67U40  be  insured 
at  1%,  so  that  the  owner  suffers  no  loss  if  the  cargo  is  lost? 

1  (').  For  what  sum  sliould  a  house  Avorth  $3905  be  insured 
to  cover  the  value  of  the  house,  and  the  cost  of  the  polic\' 
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1 7.  For  whnl.  sum  must  n.  vcss*'!  worth  $1 5800  Ik^  insuivrl 
to  cover  tho  vjiluo  of  the  vessel,  the  cost  of  the  policy  <*it 
^%,  and  $100  besides? 
y  18.  What  must  be  the  amount  of  the  ])olicy  taken  on  x\ 
car^o  worth  SfoDlO  to  covcu*  the  A'nlue  of  the  cnr^'o,  the 
])remium  paid,  and  an  additional  sum  ecpial  to  the  ])re- 
mium,  the  nite  being-  \  y.  ? 

19.  A  compariy  took  a  risk  of  $40000  at  1 1  %,  re-insured 
40  pel'  cent,  of  it  n.t  2  %  and  25  per  cent,  at  '1\  %.  What 
rate  of  insurance  did  the  com})any  g-et  on  the  amount  of  risk 
it  retained  ? 

20.  A  company  took  a  risk  at  1-|^  %,  re-insured  50°' 
of  it  at  If  %,  and  20  %  of  the  renminder  a.t  1^  %.  What 
rate  did  the  cnm|)any  receive  on  the  amount  of  risk  it 
carried? 

21.  A  block  of  buildings  worth  $1000000  was  insured 
in  company  No.  I.  for  $25,000  at  1  ^ /^  ;  in  comi)a,nv 
No.  IT.  for  $40,000  at  1  %  ;  in  company  No.'  111.  \\\\' 
$100,000  at  I  %.  Find  the  ])remiums  ])aid  in  each  case. 
If  the  block  be  damaged  to  th<'.  extent  of  $100,000,  what 
amount  of  loss  will  be  borne  by  each  company? 
/   22.  A  house  is  insur(^d  for  |  of  its  valu(\  the  furniture  j. 
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for  iiofits  value.     The  rate  in  both  cases  is 
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house  is  worth  5  times  as  much  {is  the  furniture  ;  the  total 
[M'emium  i)aid  is  $12.r)0.      Kind  the  value  of  the  house. 
i    2^.  The  ])remium  on  a  vessel  and  its  cargo  is  $120;l3|y 
^the  rate  on  the  vessel  is  -I  %  and  on  the  cargo  -^  %.     The 
value  of  the  cargo  is  double  that  of  the  vessel,  and  each  is 
insured  for  |  of  its  value.     Find  the  value  of  the  cargo. 
>  24.  A  vessel  was  insured  for  $20000  at  |  %  in  one  com-  •> 
7)any,  and  for  $25000  in  another  at  f^  ;/.     What  rate  of 
premium  is  ])aid  on  the  whole  insuranct^  ? 
y  25.   For   what  sum  must  n  vessel  worth  118(^00  und 
M'argo  worth  $24000  be  insured  at  |  and  I  %  respectively. 
to  cover  the  total  value  and  the  pn^niums  paid? 

/'    2H.  A  merchant  had  500  barrels  of  Hour  insured  for  J  0 
of  its   value   at   2^  %,    paying   $75    premium.     At  what 
price  per  barrel  must  he  sell  to  gain  25  %  of  cost,  as  well 
as  premium  paid  ? 
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.  27.  What  i?  the  value  of  a  house  if  the  insurance  pre- 
mium of  !;  X  on  |  of  its  value,  includinj^  50  cents  for  tlie 
policy,  ecjuals  $21.50? 

28.  A  man  bui,lt  a  house,  costing*  !ii^25()0,  ui)on  a  lot  worth  "D 
!i?5(X)  ;  th(^  house  was  Imrned  and  the  insurance  company" 
l)aid  the  full  amount  of  th(^  i)olicy,  ;.;  of  the  value  at  j  %  ; 
the  hmd  was  theu  sold  for  $750,     What  was  the  man's 
total  gain  or  loss? 

29.  The  value  of  a  yacht  is  $2940  ;  for  what  sum  must  it 
be  insured  at  2%,  to  cover,  in  case  of  loss,  the  value  of 
the  yacht  and  the  premium  i)aid  ? 

30.  A  house  worth  $29H2.50  is  insured  for  $3000  to  cover 
value  and  premium  paid;  what  was  the  premium  pai<r? 

31.  A  vessel  worth  $4!)25  is  insured  for  $4000,  which 
sum  includes  i  of  the  value  of  the  vessel,  and  the  premium 
paid  ;  what  was  the  rate  of  insurance  ? 

32.  A  cargo  worth  $22125  is  insured  for  $15000,  to  cover 
I  of  the  Value,  the  premium  and  $100  besides  ;  what  was 
the  rate  of  insurance  ? 

^/^  33.  Company  No.  I.  insured  a  building"and  its  stock  for 
§  of  the  value,  charging  1|%,  They  reinsured  in  Company 
No,  II.  I  of  the  risk  at  1-|%  ;  building-  and  stock  being'  de- 
stroyed by  lire,  the  second  comi)any  lost  $49000  less  than 
the  first.  What  amount  did  the  owners  lose  ? 
/  34.  My  house  is  valued  at  one-half  more  than  my  bro-  ^ 
'  ther's  ;  my  house  is  insured  at  |%  on  |  of  its  value,  my 
brother's  at  |%  on  |  of  its  value,  I  pay  $1 2  more  premium 
than  my  brother  ;  find  the  value  of  each  house. 

35.  A  shipment  of  flour  was  insured  at  |%,  to  cover  l 
of  the  value  and  the  premium;  the  premium  was  $1 5  ; 
find  the  value  of  the  fiour. 

36.  A  drover  is  taking  a  herd  of  400  cattle  from  (^)uebec 
to  Liverpool  ;  the  average  cost  of  the  cattle  was  $45  ;  for 
what  sum  must  he  have  the  cattle  insured  at  Irf %,  to  cover, 
in  case  of  loss,  the  value  of  the  cattle,  the  premium  paid, 
and  the  cost  of  his  passage,  $84? 

37.  What  part  of  the  value  of  a  house  must  be  insured 
at  3%  so  that  in  case  of  loss  the  owner  may  receive  |  of 
ihe  value,  in  addition  to  the  premium  paid  ? 
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1.  Every  citizen  o."  Hordeii  is  called  upon  to  pay  for 
public  use  2  %  of  the  value  of  his  property.  What  tax 
does  Jones  pay  whose  property  is  worth  $5000  ? 

2.  My  property  is  worth,  according  to  the  assessor, 
$2500.  The  rate  of  taxation  is  li  cents  on  the  dollar. 
What  is  the  amount  of  my  taxes  V 

3.  Find  the  tax  on  property  assessed  at  112000,  when 
the  rate  of  taxation  is  2  cents  on  the  dollar  ? 

4.  When  the  rate  of  taxation  is  15  mills  on  the  dollar, 
what  is  the  tax  on  property  assessed  at  $2000  ? 

5.  The  total  assessed  value  of  the  property  in  a  town  is 
1750^000.  AVhat  tax  will  be  raised  when  the  rate  is  12^> 
mills  on  the  dollar? 

0.  A  city  requires  for  the  expenses  of  one  year  the  sum 

/of  $1,500,000  ;  the  taxable  property  of  the  corporation  is 

assessed  at  135  million  dollars.     Find  the  rate  of  taxation. 

7.  The  property  of  a  village  is  assessed  at  $800,000; 
the  rate  of  taxation  is  18  mills  on  the  dollar  ;  it  costs  2  % 
of  the  tax  for  collection.  Find  the  net  amount  received 
by  the  village. 

8.  A  town  requires  $1^600  to  meet  expenses  for  the 
/year;  they  pay  2%  for  collection.  What  must  V)e  the 
'  rate,  if  the  taxable  property  is  assessed  at  $1,200,000? 

9.  A's  incom(.  is  $1200  annually,  of  which  $400  is  ex- 
empted from  taxation.  AVhat.tax  does  he  })ay  when  the 
rate  is  14  %? 

10.  What  income  tax  does  a  man  pay  whose  income  is 
$1500  a  year,  the  rate  being  H)  mills  on  the  dollar  ;  $500 
being  exempted  from  taxation  ? 

11.  What  is  my  net  income  when  T  receive  a  salary  of 
/$2uOO  a  year,  $(t00  of  which  is  exempted,  the  rate  being 
'  15  mills  on  the  dollar  ? 

12.  My  salary  is  $15(^0 ;  my  net  income  is  $1482.40  after 
paying  income  tax  on  all  over  $400.     What  is  the  rate  ? 

yd.  Mr.  .Jones'  annual  income  is  25  %  of  his  capital  ;  he 
pays  $25  taxes,  at  tlu^  rate  of  If  %  on  income,  What  is  hif* 
(japital  ? 
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14.  My  salary  is  $1800 ;  my  net  income  is  $1779  aftev 
paying  income  tax  on  all  cy-.t  $400.     What  waa  the  rate  ? 

15.  The  expense  of  constructing  a  bridge  was  $10000^ 
which  *^^as  raised  uy  a  '■:  x  on  the  assessable  property  cia 
town.  I'he  rato  vf  taxation  was  2  %,  and  the  collector'.- 
commission  wa:  $150.  i«'md  the  jissessed  value  of  the 
pi'operty  of  the  -  vn. 

16.  ^iicomi^S  f  $1000  or  more  pay  tax  on  all  over  $400  ; 
income  J  Icrt,  -lu^n  $1000  are  exempted  from  taxation  ; 
the  rate  uf  ta:xa'iOn  is  15  mills  on  the  dollar.  How  mucli 
better  '\ft'  is  man  whose  income  is  $995  than  a  man 
whose  inco:4e  is  fc,  1000  ^ 

17.  A  tax  of  $4250  is  levied  on  a  village  of  >vliich  the 
iissessed  v.ilue  f  the  property  is  $255,000.  What  is  the 
tax  on  prt)perty  viilued  nt  $1800  ? 

18.  A  tax  (K  $15000  it;  levied  on  a  town,  the  assessetl 
Vfiluntioii  being  $980,000.  What  tax  does  a  man  pay 
whose  income  i.:  $1300^  $400  of  which  is  exempted  ? 

19.  I  paid  $24  i..come  tnx,  $400  of  my  ineoii'-  being 
exempted;  the  iWia  was  111  mills  on  the  dollar.  What 
was  my  income  ? 

20.  Smith  bought  a  house  for  $r)000 ;  it  is  asserssed  for  | 
of  its  value,  the  rate  of  taxation  being  lOi  mills  on  the 
dollar.  The  house  is  insured  for  |  of  its  value  at  J  %.  If 
Smith  had  loaned  his  money  he  might  hare  I'eceived  $300 
interest  on  it  for  the  year.  What  monthly  rent  was 
Smith  really  paying  for  his  house? 

21.  What  sum  must  ])e  assessed  c::  a  school  district  to 
build  a  school  house  worth  $5700,  and  pay  5  %  for  collec- 
tion ? 

22.  A  tax  of  $4500  is  levied  on  a  yillage,  the  assessed 
valuation  being  $180,000.  What  tax  does  a  man  i)ay 
whose  income  is  $1350,  $400  ])eing  exempted  from  trixj- 
tion .-' 

DUTIES  AIND  CUSTOMS. 

1.  A  dealer  in.^)orts  for  me  a  book  which  was  invoiced 
to  him  at  $2.40  ;  he  pays  20  cents  postage,  15  %  ad  valo- 
rem duty,  and  makes  a  gain  of  25  %  on  th.e  Avhole  outlay. 
What  does  he  charge  me  for  the  book  ? 
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'?.  If  thero  were  no  duty  in  the  previous  problem,  wna*. 
would  tlie  dealer  cliar^'-e  nie  for  the  book  so  as  to  make 
the  same  ntfe  of  g-aiu?     What  would  be  the  chargi-e  to. 
make  tiie  same  amoant  of  gain  ? 

8.  What  is  the  duty  paid  on  an  imported  book,  invoiced 
h'.  WS,  the  duty  being  15  per  cent,  of  value? 

I.  I  imi)ort  a  piano  on  Avhieh  there  is  a  speeitic  duty  of 
•?oO  and  an  ad  valorem  duty  of  20  per  cent. ;  I  pay  alto- 
gether for  the  piano  si?81>0.     What  was  the  invoice  price  ? 

f).  Find  the  duty  paid  on  a  hog-shead  of  molasses, 
invoiced  at  40  cents  a  gallon,  at  15  per  cent,  ad  valorem. 

G.  What  reduction,  ]jer  gallon,  might  be  made  in  the 
])ri'je  of  the  molasses  if  there  were  no  duty,  the  dealer 
•oelling  at  1*5  %  above  total  cost  V 

7.  Find  the  export  duty  on  a  pine  log  of  uniform  section^ 
i'le  length  being  30  ft.  and  the  diameter  2  ft.  11  in.,  the 
rate  of  duty  being  81.50  per  cord. 

8.  Find  the  ex])ort  duty  on  a  stick  of  timber  20  ft.  long, 
3  ft.  broad  and  2  ft.  thick,  the  rate  of  duty  being  i?2  per 
1000  feet  board  measure. 

W  The  duty  ])aid  on  a  consignment  of  50  pounds  of 
n\!mufactured  tobacco  Avas  !?17.50 ;  the  duty  on  such 
tob'icco  is  30  cents  a  pound  and  12{,  %  on  the  value.  Y'nxd 
the  value  of  the  tobacco  as  shown  in  the  invoice. 

10.  A  dealer  in  cabinet  organs  sells  at  an  advance  i»f 
40%  on  the  cost,  laid  down  in  his  store.  I  i)ay  him  5?oOl 
for  an  organ,  on  which  he  paid  a.  specific  duty  of  $80  and 
a;i  ad  valorem  duty  of  15  %,  What  was  the  invoice  price 
of  the  organ  ? 

II.  Giving  the  dealer  the  same  rate  of  ])rotit,  by  Ikav 
much  would  the  })rice  be  rednced  in  the  pivceding  j»robl('m 
if  there  were  no  duty  ? 

12.  A  grocer  imported  150  cases  of  port  wine,  24  bottles 
:'r  et.ch  case.  After  5%  had  lu'cn  allowed  for  breakage, 
he  paid  an  ad  valorem  tlutyof20/f.  The  freight-  an.) 
cartagv^  expenses  were  $100,  and  the  whole  cost  was 
14384  ;  what  was  the  invoice  price  per  bottle? 

13.  If  goods  invoiced  at  $1200  cost  $1800  when  laid 
(I' 77,:  Ir  warehouse,  the  cartage  and  freight  aniatiU'^iiiij*  jO 
^v75,  wliat  was  the  rate  of  dutv? 
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14.  The  duty  on  surgical  instrument  cases  is  35%  ;  that 
on  the  instruments  20%  ;  the  duty  paid  on  a  case  of  in- 
struments invoiced  at  IsO  was  $7,50 ;  find  the  invoice 
price  of  the  instruments  alone. 

15.  The  duty  on  1000  boxes  of  raisins,  each  containing" 
15  pounds,  WMS  |270 ;  the  raisins  were  invoiced  at  8c.  per 
lb.;  the  specific  duty  being  1  cent  a  pound^  determine 
the  ad  valorem  duty. 

16.  The  duty  on  imported  axes  is  $2  per  dozen  and  10% 
ad  valorem.  The  whole  duty  paid  on  a  lot  of  axes  was  $56, 
the  specific  duty  being  $24  more  than  the  ad  valorem. 
Find  the  number  of  axes  imported. 

17.  Tlie  duty  on  a  bale  of  canton  flannel  was  $8.75,  the 
specific  duty  being  1  cent  per  square  yard,  and  the  ad 
valorem  15%  ;  find  the  width  of  the  flannel,  given  that  the 
bale  contained  100  yards,  invoiced  at  20  cents. 

18.  The  duty  on  wine  containing  26%  or  less  of  spirits 
is  25  cents  per  gallon,  and  30%  ad  valorem  ;  for  every 
degree  above  26%,  3  cents  more  per  gallon.  A  man 
wishes  to  import  100  gallons  of  wine  30%  strong,  bought 
at  $2  per  gallon;  he  orders  enough  water  to  be  mix(^d 
with  it  to  reduce  the  strength  to  26%.  Does  he  gain  or  lose 
in  the  amount  of  duty  paid,  the  total  value  of  the  wine 
being  reduced  10%  by  the  mixing? 

Does  he  gain  or  lose  on  the  Avhole  ? 

19.  The  duty  on  imported  Avindow  shade  rollers  is  30% 
ad  valorem ;  on  the  shades  5  cents  per  square  yard  and 
15%  ad  valorem.  Each  shade  is  worth  twice  the  value  of 
the  roller.  The  duty  paid  on  a  dozen  rollers  and  shades, 
invoiced  at  $3  each,  was  $'J. 'JO;  tlu^  width  of  each  shade 
wa,^  4  ft.  6  in.  ;  find  the  length. 

20.  The  duty  on  rubber-lined  cotton  Are  hose  is  5  cents- 
per  pound  and  15%  ad  valorem.  Tlui  duty  on  100  feet  of 
hose,  invoiced  at  20  cents  per  foot,  was  $1 5.50 ;  find  itt 
weight  per  foot. 


STOCKS  AND  INVESTMENTS. 

"    "^jud  the  value  of  40  shares  ($100  each)  of  ba.ik  st^vh 
Sit  $80  per  share, 
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2.  Find  the  value  of  75  .shares  of  railroad  stock  at  $^125 
each. 

8.  Merchants'  Bank  Stock  sells  at  140;  tind  the  cost  of 
15  shares. 

4.  Find  the  cost  of  $45(X)  stock  at  1>0. 

5.  x'Mnd  the  cost  of  $2700  stock  at  108  J. 

S.  I  instruct  a  broker  to  purchase  for  me  $5600  insur- 
ance stock  which  is  selling  at  85| ;  the  broker  charges  ^% 
of  par  value  of  stock  for  commission ;  how  much  must  I 
■g'wG  the  broker  to  pay  for  stock  and  commission? 

7.  Sold  through  a  broker  at  |^%  commission,  80  shares 
at  1)2.     AVliat  do  1  receive  for  the  stock  ? 

8.  Purchased  ;i<8000  stock  quoted  at  8t>|  ;  what  did  it 
cost,  brokerage  0  ? 

9.  How  much  stock,  at  8()ij,  may  be  bought  for  $6450? 
/  10.  How  much  stock,  at  8()»,  may  be  bought  for  $6460, 
brokerage  |  ? 

11.  How  much  stock  must  be  sold  at  117|,  to  produce 
/$4710y 
>/'12.  How  much  stock  must  be  sold  to  i)roduce  $47lJJthe 
stock  being  quoted  at  117|,  brokerage  ^  ? 
y  13.  Find  the  income  received  from  $4000  stock,  paying* 
sill  annual  dividend  of  8%. 

14.  Find  the  income  received  from  $8450  stock,  paying 
an  annual  dividend  of  7%. 

15.  Invested  $9100  in  bank  stock  at  90|,  brokerage  I, 
and  sold  out  at  92,  brokerage  |  ;  what  did  I  gain  ? 

16.  Bought  86  shares,  quoted  at  96  l,  and  sold  when  the 
stock  had  fallen  to  95  ;  hoAv  much  did  I  lose,  brokerage  ^ 
each  way  ? 

17.  What  rate  per  cent,  do  I  gain  on  my  money  by  in- 
^sting  in  stock  at  95  which  pays  a  5%  annual  dividend? 

18.  What  rate  per  cent,  do  I  receive  on  my  money  by 
investing  in  stock  at  94|,  brokerage  ^,  paying  an  «,nnual 
dividend  of  5%  ? 

'  19.  Find  the  rate  of  dividend  paid  by  stock,  when  a  man 
who  owns  $24000  of  it  receives  $1920. 
/'  20.  How  much  6%  stock  must  be  bought  to  o-ive  an  an- 
nual income  of  $240  ? 


Whflt  will  it  cost  at  75,  brokerage  J? 
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21.-  What  is  tlie  price  of  a  ly^  stock  wliich  pays  5%  on 
the  money  invested  ? 

22.  What  is  the  price  of  a  5%  stock,  paying  4^%  on  the  . 
money  invested,  brokerage  ^  ? 

23.  If  $7200  stock,  paying  5%,  be  sold  at  89|,  and  the 
proceeds  invested  in  a  (>%  stock  at  107f,  what  is  the 
change  in  income,  l)i'okerage  each  way  |  ? 

y  24.  If  150000  of  (I  7  stock  be  sold  at  104|  and  the  pro- 
ceeds invested  in  an  8  %  stock  at  124|,  find  the  alteration 
in  income,  brokerage  each  way  \. 

25.  A  man  decreases  his  income  $480  by  selling  out 
of  3  %  stock  at  ()7  and  investing  in  4  %  at  par.  What 
amount  of  4  %  stock  did  he  buy  ? 

20.  A  man  sells  out  of  3  %  stock  at  67  J  and  invests  in 
4  %  stock  at  9!)|^ ;  his  income  was  decreased  by  $480. 
What  amount  of  3  %  stock  did  he  sell,  l)rokerage  '\  ? 

27.  Bought  $4800  stock  at  75.  At  what  price,  per  $100 
sh€tre)  must  I  sell  it  to  gain  $150? 

28.  A  man  receives  a  half-yearly  dividend  of  4  %  on 
the  amount  of  his  stock_,  and  invests  it  in  the  same  stock 
at  120,  His  next  half-yearly  dividend  is  $496.  What  was 
the  amount  of  the  first  dividend  ? 

/  29.  What  must  be  the  price  of  consols  in  order  that  after 
deducting  an  income  tax  of  2  %  an  investor  may  make 
3|  %  on  his  money,  the  consols  paying  3  %  ? 

30.  A  man  has  $9000  invested  in  a  4  %  stock  at  90,  and 
$12000  invested  in  a  5  %  stock  at  125  ;  he  transfers  from 
the  latter  to  the  former  a  sum  sufficient  to  make  the  in- 
comes from  the  different  stocks  the  same.  What  is  tlie 
amount  of  money  transferred  ? 

31.  The  expense  of  constructing  a  i^ailroad  was  $4^000,- 
000,  of  which  40  %  was  borrowed  on  mortgage  at  6  %, 
and  the  remainder  is  held  in  shares.  What  must  be  the 
average  weekly  receipts  to  pay  the  shareholders  5  %,  the 
working  expenses  being  65  %  of  the  gross  receipts  ? 

32.  The  yearly  gain  of  a  company  whose  capital  stock 
is  $1,000,000,  is  $55,000.  What  rate  of  dividend  can 
they  declare  to  ordinary  shareholders,  after  paying  8  % 
on  the  preference  stock,  wiiich  is  one-half  of  the  whole 
amount  ? 
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IV.>.  Which  is  th(Mn()r(' i»r()lit,'il)le  investment,  (i  %  stock 
at  128,  or  f)  %  stock  M,t  W,  l»rolvern;re  ^  V 

ai.  Tlie  Avliole  stock  of  a  compjmy  is  Jii^  1,000, 000,  the  net      • 
pfain  is  siiflicicnt  to  ]),'iy  <>  /  <>n  tlie  "\vli:>I('  Mnioimt.     Tlie 
comi)Mny  ])ays  2^,  /  to  ordiiuiry  sluircljoldv  rs,  tlie  l),Ml.'nice 
jifivin^  H  ^  on  tlie  jirefcrence  stock.     What  was  tlie  amount 
of  tlie  i)reference  stock  ? 

35.  A  comi)any  with  a  cai)ital  of  $200,000  paid  8% 
<lividend  to  its  shareliolders.  Afterwards  new  stock  was 
issued,  and,  with  tlu^  saiiic  amount  of  j^'ain,  \\\v.  company 
])aid  only  5  %.  What  was  the  amount  of  the  new  stock 
issued  ? 

3().  A  man  invests  |('.,000  in  3  %  stock  at  75 ;  he  sells 
out  at  80,  and  invests  /,  of  the  ])roc'.!eds  in  3?,  %  stoclc  at 
!)(>,  and  the  remainder*  in  5  7  stock  at  par.  Find  his  in- 
come from  th(^  latt(u*  investments. 

37.  What  ]>er  cent,  is  gained  on  monev  hv  investing  in 

a2i%  stock  at  OOy 

^  38.  T  sold  some  stock  at  a  discount  of  10°/  and  made 
12?,%  on  my  money  ;  at  what  rate  of  discoum  did  I  buy? 

3'.>  When  money  is  worth  4%,  what  ought  to  be  the 
price  of  consols  Avhich  i»ay  3%  ? 

40.  A  nuni  invests  i|^M),000  in  5.1%  stock  at  l\)l  and 
SUO, 000  in  7i%  stock  atllDf,  brokeVage  in  eachcase.^-; 
what  is  his  total  income,  and  what  does  the  broker  receive 
for  his  services  ? 

41.  A  i>ci's(ni  owns  i':! 5, 000  hank  stock  paying  5%,  which 
he  sells  and  invests  the  proceeds  in  ('•%  stock  at  120,   his  ty 
income  being   increased  by  $(>0  ;  find  the  price  at  which 
he  sold  the  first  stock. 

42.  What  sum  invested  in  a  5%  stock  at  115  Avill  yield 
a  net  income  of  i!^1771)  after  paying  an  income  tax  of  15 
mills  on  the  dollar  on  all  over  8400? 

43.  Money  being  woi'th  5%  per  annum,  what  sum  should 
be  paid  for  a  $1000  bond,  bearing  annual  interest  at  6%, 
to  be  |)aid  off  at  par  at  the  end  of  5  ycitrs  ? 

44.  IIow  much  stock,  at  12%  discount,  must  be  bought, 
and  sold  at  8%  discount,  to  make  a  clear  gain  of  $100, 
brokerage  each  way  ^  ? 

45.  What  must  be  the  price  of  5%  stock  to  gain  8%  op 
money  invested  ? 
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40.  A  innii  invested  a  eertjnii  sum  of  money  in  a  6% 
stock  ;it  W'^l,  \)roki'Vi\}Xi>  ^,  an<l  half  as  mueli  more  in  }i 
5%  stock  IM.i^,  l)n»kej'a^-e  j^  ;  his  income  from  tht;  two  in- 
vestments was  $!)()().  JIow  mm'h  did  lie  invest  in  eacli 
kind  of  stock  ? 

47.  Wliicli  is  the  better  investment,  5%  stock  at  113,  or 
0%  stock  at  l.*M  ? 

48.  If  *12()()  1%  stock  l)e  sold  at  ".»(),  and  tlie  i>roceeds 
invested  at  4i%  \)vr  annum  ;  find  the  ciuingi^  in  income. 

41).  A  iKM'son  invests  i'2r>(')2  10s.  in  .'J  per  cent,  consols, 
which  he  sells  when  tlu^y  have  risen  •;,  thereby  ^ainlnj*' 
15  guineas;  at  what  ])rice  did  he  buy? 

50.  A  man  ])ui'<'liases  411400  stock  in  threes  ]H;r  cent, 
consols  at  1I4J,  and  also  invests  €;U50  in  the  jmivhase  of 
Russian  inscribed  five  pei*  cent,  loan  at  1>4|  ;  how  much 
stock  has  he  standin<i'  in  his  name?  If  he  sells  the  consols 
at  05^,  and  the  Russians  at  \U\),,  Avhat  does  he  g-ain  or  lose 
by  the  transaction?  (Hrokeraji'c  <m  Consols  i,  on  Rus- 
sians |.] 

SIMPLE  INTEREST. 

J  1.  If  5%  of  the  sum  lent  is  charg-ed  for  the  use  of  money 
for  one  year,  how^  many  dollars  should  be  paid  for  the  use 
of  $100  for  one  year  ?  '  P'or  the  use  of  $300  for  one  year  V 
For  the  use  of  $500  for  one  year? 

y  2.  If  6%  of  the  sum  lent  is  charged  for  the  use  of  money 
for  one  year,  hoAV  many  dollars  should  l)e  paid  for  the  use 
of  $450  for  one  year  ?  For  the  use  of  $275  for  one  year? 
For  the  use  of  $242.75  for  one  year  ? 

/  3.  If  4%  of  the  sum  lent  is  charg-edfor  the  use  of  money 
for  one  year,  how  many  dollars  should  be  paid  for  the  use 
of  $100  for  2  years  ?  For  the  use  of  $100  for  3  years  ?  For 
the  use  of  $300  for  4  years  ? 

4.  If  fi%  of  the  sum  lent  is  charged  for  the  use  of  money 
for  one  year,  how  many  dollars  should  be  paid  for  the  use 
of  $100'  for  one-half  of  a  year?  For  the  use  of  $100  for 
one-third  of  a  year  ?    For  the  use  of  $100  for  2  months? 

5.  At  6%  a  year,  find  the  interest  on  '$300  for  2  years 
and  6  months  •  on  8450  for  73  days ;  on  $720  for  3  years 
and  146  days. 
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.'    6.  At  5%  per  annum,   find   the  interest  on  $400  for  l^ 
yoars  ;  on  ^725  for  2.',  years  ;  on  .^r.20.40  for  2n»  days. 
7.   Find  the  sin) pie  interest  on 

(a)  $1200       fur  :i     y(;ars  at  4%  i)er  nnnum. 

(b)  $1750  "  '21  '  ''  ,  "  ;{%  " 
(cj  $l»2().oO  "  2 J  "  "  iV/' 
(t/)  $1827.()0  "2"  "  jind  4  mos.  "  (1/ •  " 
(e)  *U2r).40  "  4  "  "  5  "  "  4%  «' 
(/')^.5l(X)0  "2  "  "  (;')  days  ^' :>%  " 
(i/)  i:5l2('.;i.HO     "  •{          '•        -78      "'       "   l()%  " 

(/()  L'1800  i2s.  (Id.   for  2   years  and  IK)  djiys  at  o'/   per 
annum. 

H.  I  loan  $100  for  one  year  at  (>/,  ;  what  sum  sliould  he 
returned  to  me  at  tlie  end  of  the  year  ? 

i).  Find  the  nmount  of  $12(X)  h)}ined  for  tlireo  years  at 
4%  per  nnniim. 

10.   Find  the  amounts  in  tlie  different  exam[)les  in  num- 
/  ber  7  }il)ove,  using"  8%  in  eacli  ease. 

.     11.  Find  tlie  interest  on  $1400  lojined  on  May  1st,  181K), 
and  returned  Nov.  14tli,  IS\H),  jit  8%  pvv  annum. 

12.  Find  the  interst  on  ^IC.no  from  Jan.  1st,  1889,  to 
Oct.  28tli,  18!»0,  at  ('»/  per  annum. 

13.  Find  tlie  amount  of  $127r>  from  July  4tli,  1888,  to 
Jan.  loth,  1H«K),  at  8%  per  annum. 

14.  Bought  a  farm  for  i?.^),r)(M)  to  be  i»aid  in  (5  months, 
with  interest  at  4%  ;  find  the  amount  of  tlie  paymcMit. 

If).  The- intei-est  on  ^ooO  for  2  years  is  $44;  llnd  tlie 
interest  on  $100  for  1  year  at  tin;  same  rate. 

U).  The  interest  on  $840  for  1  year  and  UC.  days  is 
$58.80;  lind  the  interest  on  $050  for  2  yeju's  at  the  same 
rate. 

17.  What  is  the  rate  per  eent.,  when  the  interest  on 
$1440  for  If  years  is  $72  ? 

18.  Find  tiie  rate  per  cent,  pei;  annum  when  $400 
amounts  to  $448  in  o  years. 

Z'  19.  $1200  amounts "^to  $1290  in  2  years  and  0  months  ; 
lind  tlie  rate  per  cent,  per  annum. 

20.  $1500  amounts  to  $1515  from  Oct.  28tli  to  Jan.  9th  ; 
find  the  rate  per  eent.  pei*  annum. 

21.  In  how  many  years  will  $500  amount  to  $000 at  4%  ? 
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/   '2'2.  Ill  what  liiiK"  will  S12r,()  niiioiint  to  !?1340  at  3%? 

2;{.   Ill   wliMt  tinio   Avill   .^UK)  aiuouiit   to  .^200  lit  0%? 
What  Avould  In-  the  amount  of  •li'riT'.J.Sl)  in  tlicaame  time  ^ 

24.  In  wlwit  time  will  !i58U7.iy  doai)le  itHclfat  4%? 

25.  In  wli.'it  time  will  any  sum  of  money  double  itnelf 
at  3%  ? 

26.  At  4%  foi"  3  years,  tlie •  interest  in  what  fraction  of 
the  sum  lent  ? 

27.  At  5%  for  4  ycjirs,  the  interest  is  what  fraction  of 
the  principMl? 

28.  Calcul.Mte  what  Iraction  the  interest  is  of  the  princi- 
pal in  the  following : 

(a.)  At  7^%  for  4  years. 
{!).)  At  i'y^X  for  2  years, 
(c.)  At  3^%  for  6  years. 
{(l.)  At  5/o  for  20 'years, 
(e.)  At  8%  fur  6  months. 
(/*.)  A«  G%  fur  4  months. 
((J.)  At  10/  for'2'.>2  d.iys. 
21).  In  one  year  the  interest  is   ,V  of  the  sum  lent ;  In 
how  many  years  will  the  intei'cst  eciual  the  sum  lent? 
y    30.  At  r)%  i)er  nnnuni,  in  how  many  years  will  tiie  in- 
V'  teres t  eciual  the  sum  lent? 

31.  In  wMiat  time  will  a  sum  of  money  double  itself  at 
6|-%?     Atr.i/?     At2'/? 
^     32.  In  what  time  will  a  sum  of  ]uoM<\y  treble  Itsi-lf  at 
4%?     Atr,%v     At7i%? 

33.  The  rent  of  a  house,  at  !i520  a  month,  pays  the  taxes 
at  11%  of  value  of  huuse,  aiul  ()|%  on  the  money  investc^d  ; 
what  is  the  value  of  the  house? 

31.  AVhat  monthly  rent  will  pay  th'e  taxes  at  1%  of 
value,  and  8%  on  the  money  investc^d  in  a  house,  for  which 
$8000  was  paid? 

[/   35.   What  is  the  rate  p«'r  cent,  per  annum  when  the  in- 
terest on  5^511,000  fur  5  days  is  .f280? 

3(1.  The  interest  on  ii?400  for  1  year  at  a  certain  rate, 
iogethei"  with  the  interest  on  .^r)00  for  the  same  time  at 
double  that  rate,  amounts  to  sir28  ;  find  the  rates. 
hy  37.  The  intei'ost  ou  ;^300  foi"  2  years  at  a  certain  rate^ 
together  with  the  intei-est  on  i^i'yOO  for  3  years  at  double 
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tliat  rate,  is  ^105  ;  lind  the  rates. 
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38.  The  interest  on  ^250  for  (\  mouths  at  a  certain  rate, 
tog-ether  withtlie  interest  on  ^150  tor  1^  years  at  J  of  that 
rate,  is  ^25.25  ;  find  the  rates. 
^  31>.   Find  the  Minount  of  U(>0  in  2  years  at  4  %. 
V:  40.  Wliat  Hiun  amounts  to  f  540  in  2  years  at  4  %  V 

^  41.  Find  the  sum  wliich  in  ♦;  months,  at  5%,  amounts  to 
$820. 

«^  42.  What  sum  deposited  in  a  bank  now  at  4  %  will,  in 
9  months,  amount  to  11  .'33'.)  ? 

43.  What  sum  deposited  at  (>  %  will,  in  21*.)  days,  amount 
to  enoujii-h  to  pay  the  taxes  on  a  building  worth  ^.'SOjOOO, 
tax(!d  at  l/ii^nylls  on  the  dollar? 
^  44.  Ania'h  has  an  offer  of  :^l.5()«*  cash,  or  #1().')0  in  9 
months  ;  Avhich  is  the  better  offer,  money  being"  worth  8  % 
per  annum  ? 

45.  $2.50  amounts  to  i^275  in  a  certain  time.  Wliat  sum 
will  amount  to  $275  in  onchalf  of  the  time  ? 

^  4(i.  A  person  borrowed  money  for  3^  years  at  8  per 
cent.,  and  re])aid  principal  and  interest  with  $320.  How 
much  was  borrowed  ? 

^y  47.  A  person  l)or rowed  money  for  two  years.  For  the 
first  year  he  paid  5  %,  and  the  second  year  6  %.  At  the 
end  of  the  time  he  paid  back  $106.  How  much  was  bor- 
rowed ? 

48.  ''  To  find  the  interest  on  a  sum  of  money  at  6  %,  mul- 
tiply the  sum  by  one-half  of  the  number  of  months,  and 
remove  the  decimal  poinc  two  ])laces  to  the  left."  Explain 
the  rule. 

^-  49.  A  offers  for  a  house  $2180,  payai)le  at  the  end  of  3 
years  ;  B  offers  $455  cash  and  $455  at  the  end  of  each  year 
for  3  years  ;  C  offers  $1H(X)  cash.  Wliicli  of  tliese  is  the 
best  offer,  money  being-  worth  8|  per  cent.  ? 

/^  50.  If  I  borrow  $1200  for  3  years  at  5%,  with  the  under- 
standing" that  the  interest  due  at  the  end  of  each  year  shall 
form  part  of  the  principal  for  the  next  year,  how  much 
shall  I  have  to  pay  at  the  end  of  the  3  years  ?      ' 

j^  51.  A  man  eng-ag-ed  in  business'  was  making"  15%  each 
year  on  his  capital  of  $15000  ;  he  g-ave  up  his  business  at 
a  sacrifice  of  10%  5f  his  capitnl,  and  loaned  his  money  at 
8%  ;  what  amount  of  income  did  he  lose  yearly  ? 
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^^   52.  A  dealer  bought  I2UUU  worth  of  flour  on  6  months'  O 
credit,  and  sold  it  immediately  for   12|%   advance.     If 
from  the  proceeds  he  deposited  in  the  bank  sufficient  money 
to  amount  to  the  $2000  at  the  end  of  the  six  months,  nite 
5%,  what  sum  had  he  lefc  ? 

53.  What  does  a  dealer  gain  by  buying  goods  for  ^2600 
at  6  months'  credit,  and  selling  immediately  for  12800, 
banks  paying  6%  on  deposits? 

^    54.  Tiie  interest  on  a  sum  of  money  amounts  to  ^",J  of  the 
sum  in  7^  years ;  find  tlie  rate  per  cent. 

55.  Tlie  interest  on  $5000  in  a  certain  time  nniounts  to  | 
the  interest  on  $100,000  for  1  month  at  (»'/  ;  find  the  time. 
^  56.  In  what  time  will  $l.:i.'{i   amount?  to  $l.l)()n,  at  5% 
per  annum 
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BANK  DISCOUNT. 

1.  I  have  in  my  possession  the  written  promise  of  John 
Jones  to  pay  nu%  or  any  person  I  may  name,  $1200  nt  the 
end  of  yO  days  ;  the  Bank  of  Commerce  gives  me  $1200,  less 
the  interest  on  it  for  9.S  days  at  6%,  for  my  claim  against 
.lones.    Row  much  do  I  receive  V 

2.  $500^^.  Toronto,  June  14,  1H90. 
Four  months  after  date  1  promise  to  pay  John  Jones,  or 

order,  the  sum  of  Five  Hundred  ^'o'-o  l^oUars,  at  Dominion 
]:Jank  here.     Value  received.  Hkxky  Smifh. 

{a)  On  what  date  will  this  note  be  paid  by  Smith  ? 

(h)  If  Jones  sells  this  note  to  a  bank  on  June  15th,  how 
manv  days'  interest  will  the  bank  deduct  fi'oni  tlie  amount 
ofitV 

(c)  How  much  will  Jones  receive  if  the  bank  discounts 

at  G%  y 

{d)  What  is  the  discount '? 

Find  (a)  tlie  day  of  maturity,  (h)  the  time  Dctween 
day  of  discount  and  day  of  maturity,  (c)  the  discount,  (d) 
the  proceeds  of  the  following  notes  : 

.S.     $1000;*i^j.  Hamilton,  March  1st,  1890. 

Six  months  after  date  I  promise  to  pay  Oliver  Bland,  oi* 
order,  the  sum  of  One  Thousand  ^^\^  Dollars,  at  my  office 
here.     Value  ^'^ceived.  John  Smith. 

Discounted,  June  4th,  18^0,  at  5%, 
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/   4.     $2356^%%.  Toronto,  Feb.  14th, 1890. 

Sixty  days  after  date  I  jiromise  to  pay  to  the  order  of 
Fra?ik  Smith,  Two  Thousand  Three  Hundred  and  Fifty- 
six  -{^^  Dollars,  at  Imperial  Bank  here.     Value  received. 
Discounted  immediately  at  6%.  G.  Brown. 

5.     $1250,"^V  Parkdai.k,  Jan.  imh,  1890. 

^  Three  months  after  dji.te  1  promise  to  pay  to  Dan.  Y\'rif>*lit, 
or  order,  the  sum  of  One  Thousand  Two  Hundred  and 
Fifty  ,"j^"j,  Dollars,  at  Standnnl  Bank  here.     Value  received. 

^  Samuhi.  Xattrass. 
Discounted  >'eb.  1st,  1890,  at  (jJH^ 

(;.     $5040  ,v^.  Barrik,  Out.,  Ma  if  23vd,  1888. 

Four  months  from  date  T  promise  to  pay  James  French, 
or  order,  at  my  office  here,  th(^  sum  of  Five  Thousand  Six 
Hundred  and  Forty  ,",/^  Dollars.     Value  received. 

Amram  AVilkks, 

Discounted  July  2Hd,  1888,  at  8%. 

7.  |!270y^"y«^,.  Grimsby,  Out.,  Dec.  I.st,  i.v.s.v. 
Ninety  days  from  date  I  promise  to  pay  William  Barker, 

or  order,  the  sum  of  Two  Thousand  Seven  Hundred  and 
Sixty-nine  /^"o  Dollars.      Value  received. 

KFfNF.ST    SmI'I'H. 

Discounted  Dec.  24tli,  at  0%,. 

8.  !S<275^*^oV  Harkiston,  Apr''/  ht,  1890. 
Four  months  after  date  1  promise  to  pay  Thomas  Wrij^fht, 

or  order,  the  sum  of  Two  llnudrcd  and  Seventy-tive   /'„**^ 
Dollars.     Value  received.  Thomas  Jonks. 

Discounted  June  4th,  18VK),  at  8  / . 

VJ,     $;4000/tjV  T(»R()NTi>,  AW.  2.'yM,  /N'.s'/y. 

Three  months  after  d7ite  I  promise  to  pay  George  lioimes, 
or  order,  the  sum  of  Four  Thousand  /oo  Dolhirs  at  Bank 
of  Commerce  here.         Value  received.  Sam  Smith. 

Discounr.ed  Dec.  1st,  1881),  at  8%. 

10.     $1234  j^^'f.  New  York,    May  ;'>th,  1890. 

Six  months  after  date  L  promise  to  pay  Henry  Yorker, 
or  order,  the  sum  of  One  Thousand  Two  Hundred  and 
Thirty-four  and  ,V^,  Dollars,  at  Fir:  [  Xational  Bank  here. 
Value  received.  (tkorge  (tould. 

Discounted  June  4th,  18tK),  at  6%. 
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11.  !ir400,«j",^.  VoRT  Hope,  Jan.  29th,  1^90. 
Thirty  days  after  date  I  promise  to  pay  William  James, 

or  order,  the  sum  of  Four  Hundred  ,"g"^  Dollars,  at  lUnk 
of  Toronto  here.     Value  rceeived.  Henry  Scott. 

Discounted  immediately  at  8%. 

12.  |57r),v;V  Whitby,  Feb.  :ird,  I mn. 
Four  months  after  date,  we  promise  to  pay  to  the  order 

of  Charles  Beemer  the  sum  of  Five  Hundred  and  Seventy- 
six  and  f'gi^y  Dollars,  at  our  ottice  here.     Value  received. 

A.   WiLMOT  &  Co. 

Discounted  Mar.  1st,  1888,  at  8  %. 

18.     $480^^.  Paris,  Feb.  6th,  1887. 

Three  months  after  date,  I  promise  to  pay  Samuel  Cole, 
or  order,  the  sum  of  Four  Hundred  and  p]ighty  Dollars, 
at  the  Standard  Bank  here,  with  interest  at  5  %.  Value 
received.  Thomas  Johnson. 

Discounted  Feb.  18th,  1887,  at  fi  %. 

14.  $L>(X)0^.  Toronto,  Mar.  4th,  1889. 
Sixty  days  after  date,  I  promise  to  pay  to  the  order  of 

Henry  Crraham  the  sum  of  Two  Thousand  Dollars,  at  the 
Imperial  Bank  here,  with  interest  at  (>%.     Value  received. 

Alexander  McCuaig. 
Discounted  immediatelvj  at  8  %. 

15.  !|4200^^.  '  Port  Hope,  Aug.  25th,  1887. 
Ninety  days  after  date,  I  promise  to  pay  Thomas  Scott, 

or  order,  the  sum  of  l^'our  Thousand  Two  Hundred  Dollars, 
at  tne  Bank  of  Montreal  here,  with  interest  at  7  %.  Value 
received.  George  Kelly. 

Discounted  Sept.  1st,  at  8  %. 

16.  When  must  notes  dated  and  drawn  as  follows  be 
ywid  : — 

Jan.    30th,  at  1  month? 
Jan.    2*,lth,  at  1  month  ? 
Jan.    28th,  1888^  at  1  month  ? 
Dec.    31st,  at  2  months? 
Nov.  29th,  at  3  months  ? 

17.  The  interest  on  any  sum  for  73  days,  at  5  %,  is 
what  fraction  of  the  sum  lent  ? 

18.  The  interest  on  a  note  for  95  days,  at  6%,  is  what 
fraction  of  the  amount  of  the  note  ? 


(a) 

(b) 
(c) 
(d) 


f 


)0 


IS 

at 


I 


f 


BANK    DISCOUNT. 


171 


10.  A  bank  discountH  m,  l)2-(lny  note  at  6%.  Find  what 
fraction  tlic  discoinit  is  of  the.  fMcc,  value  of  the  note. 

20.  A  l»;tnk  chnr^<'s  what  fraction  of  th(;  fa,ce  of  a  note, 
wlu^n  dis('ount(^d  7.'}  days  l.cfore  it  matures,  at  10%  ? 

21.  Wluit  iraetion  of  tlies  face  value  of  a  note  does  one 
receive  fi'oni  a.  bank  which  discounts  it  at  G  %,  ilO  days 
before  it  is  due  ? 

22.  A  note  is  discounted  (U)  days  before  iUw.  at  8  "/,  and 
the  proceeds  amount  to  $Hr)0.20.  Find  the  face  value  of 
the  note. 

23.  AVhat  must  be  the  face  value  of  a  note  made;  Jun(i 
1st  at  3  months,  and  discounted  immediately  at  8%,  to 
]»roduc(;  .*^870? 

^  21.  What  must  be  the  face  valu(5  of  a  notci  nuide  May 
2r)th  at  4  months,  and  discounted  June  8rd  at  (>  %,  to  j)ro- 
duce  $-]:^lA)H  ? 

25.  A  note  for  i^7*)0  was  discounted  45  days  before  it 
nuitured  and  produced  $72l.()().  AVhat  was  the  rate;  of 
discount  y 

2().  A  man  received  from  a,  hank  SODO  for  a  not<!  of 
81000,  78  d:iys  l)efore  it  was  due;  what  was  the  rate  of 
discount  ? 

27.  The  discount  on  a  note  for  $1825,  which  matures  on 
AujiC.  1st,  and  was  discounted  on  June  4th,  was  $20.80; 
hnd  the  rati;  of  discouut. 

28.  The  discount  on  a  note  of  .^IDIO,  discounted  40  days 
before  it  was  Ici^-ally  due,  was  $20;  lind  the  rate  of  dis- 
count. 

2i».  For  what  sum  must  n  note  be  drawn  on  June  1st, 
18'.)0,  })ayabl(>  in  DO  days,  so  tliat  when  it  is  discount«'d  on 
June  14th,  at  8/,  the  ])roce(Hls  Avill  <"mount  to  $858. (U)? 

80.  A  note  for$14()0,  discounted  on  May  28rd,  1888,  a^ 
r»%,  yielded  $1448.48.  When  w^as  the  note  nominallv 
due  ? 

81.  A  ninety-day  note,  for  $292,  was  discounted  on 
Dec.  20th,  1887,  at  8%,  and  yielded  $289.12.  On  what 
date  was  the  note  drawn  ? 

82.  A  sixty-day  note,  for  $1200,  with  interest  at  6%,  is 
discounted  on  the  day  it  is  made  at  (>%.  Find  the  pro- 
ceeds. 


172 


AllTTTrMETTC. 


PARTIAL  PAYMENTS. 
13500^ a  ToRDNTo,  March  Id,  1H88. 

On  demand,  I  piomise  to  pay  Henry  Keid,  or  Order,  the 
sum  of  Three  Thousand  Five  Hundred  Dolhirs,  for  value 
received,  with  interest  at  5  per  cent  per  annum. 

Thomas  Kncht. 
On  this  note  tlie  following-  i)avnients  were  made  : 
May  l.^th,  1888,"  ?f500. 
Sept.   Oth,    1888,  ??1000. 

1.  AVhat  n  mount  of  interest  Avas  due  on  ]May  13th  V 

2.  By  how  mucli  did  tiie  payment  on  May  13th  exceed 
the  interest  due  ? 

3«.    By  liow  much  does  the  payment  reduce  the  principal  V 

1.   What  amount  of  intei'est  was  due  on  Sept.  (Ith  ? 

o.  My  how  much  did  the  payment  on  Sept.  Oth,  exceed 
the  interest  due? 

<*».  What  amount  did  Knott  owe  l\*eid  after  making  the 
payment  on  Se})t.  (»th  ? 

7.   How  much  was  due  Ueid  on  Nov.  18th,  1888? 


^r)(K)()'-»^' 


Toronto,  ALay  Hnl,  IssfL 


On  demand.  T  promise  to  pay  Thomas  Scott,  or  Ord'M", 
the  sum  of  Five  Thousand  Dollars,  for  value  received, 
with  interest  at  (\X  per  annum.  GKoH(iE  Coi.K. 

The  note  was  entlorsed  as  follows  : 
.July    ir.th,    1881),  .*40. 
Sept.   28th,    188:i,  $1200. 
8.  What  amount  of  iiit<'rest  was  due  on  .July  loth'-' 
i<.  By  how  much  does  the  interest  du^  on  July  ir)th  ex- 
ceed the  payment  made  on  that  date? 

XoTK. — If  till'  payniuiit  imule  at  any  time  is  less  than  tlie  interest  due 
at  that  time,  this  payment  is  added  (witliout  interest)  to  the  next  suc- 
teeding  payment,  and  no  reduction  of  princijjal  is  nuide  until  the  sum 
of  the  payments  exceeds  the  interest  due  at  tiie  time  of  the  last  pay- 
ment. 

10.  What  is  the  whole  amount  of  int(M*est  due  on  Sept, 
28th  ? 

11.  By  how  much  does  the  amount  of  the  two  payment^! 
exceed  the  interest  due? 

12.  How  much  <lQes  Cole  owe  Scott  on  Jan.  Isl,  18110  ? 


PAETIAJ.  I'AVMENTS? 
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$400^".  MiMico,  Jan.  /st,  1890. 

On  do mand,  I  pnmiisc  to  p;iy  "NVillinin  Hill,  or  Order, 
the  sum  of  Four  lliiiidred  nollars,  for  value  received, 
with  interest  iit  (>  %  per  annum.  Calvin  Kemp. 

On  this  note  the  following  amounts  were  paid  : — 
March  15th,  1890,  $20. 
July     10th,       "     $6. 
Sept.    20th,       "     $150. 

13.  How  much  was  due  on  Dec.  24th,  181)0? 

14.  The  following  i)ayments  w(3re  made  on  h  demand 
note  for  $10(K),  drawn  March  1st,  1888,  bearing  interest  at 
8%  :  June  1st,  1888,  iifHOO ;  Sept.  1st,  1888,  $10;  Jan.  1st, 
1889,  $100 ;  June  1st,  1 889,  $400.  How  much  was  due  on 
June  1st,  1890  ? 

/  15.  A  man  bought  a  city  lot  for  $2000,  giving  $500 
cash,  and  making  an  agi'cement  to  pay  6  %  interest  on  the 
balance,  with  the  privilege  of  paying  off  any  part  of  the 
principal  at  any  time  when  interest  has  been  paid  up  to 
date.  The  transaction  took  place  on  April  1st,  1889.  On 
Sept.  1st,  1889,  he  j);nd  $500;  on  Jan.  1st,  1890,  he  paid 
$600.  How  much  remained  due  on  June  lst_,  1890? 
y  16.  On  a  demand  note  of  $950^  made  Jan.  25th,  1888, 
/l)earing  interest  at  7  %  per  annum,  the  following  payments 
were  made:  March  2nd,  1888,  $225;  May  5th,  1888. 
$174.19 ;  June  29th,  1888,  $187.50.  AVhat  sum  was  due 
on  Jan.  1st,  1889  ? 

11.  A  mortgage  for  $3400,  dated  Sept.  13th,  1886,  had 
endo!'sed  upon  it  the  following  sums  :  April  20th,  1887, 
$800 ;  July  2nd,  1887,  $600  ;  July  2nd,  1888,  $luOO.  How 
much  would  pay  ott'the  mortgage  on  Jan.  2nd,  1889,  the 
mortgage  bearing  interest  at  5  %  ? 
$2000^^  London,  Jan.  4th,  1888. 

One  yej.r  after  date,  for  value  received,  I  promise  to 
pay  Mack  Jones,  or  order,  the  sum  of  Two  Thousand  Dol- 
lars, at  Mols6n's  bank  here.  William  Kerr. 

On  Jan.  7th,  1889,  Jones  paid  on  this  note  $1200,  agree- 
ing to  pay  inierest  at  8  %  per  annum  until  he  paid  the 
balance.  ^  He  made  the  following  payments :  April  7th, 
1889,  $300  •:  June  7th,  1889,  $200. 

18.  How  much  remained  due  on  Dec.  7th,  1889?  (Rec- 
kon time  by  mouthsl 
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!*.».  I  borrowed  i^t\{)i)  on  June  .*!()tli,  18H8,  agreeing  to 
pay  7^  %  interest  oil  t\w-  ])riii('ii).'il,  I'eserviiig  the  riglit  to 
pay  off  any  ])art  of  tUv  ])rin('ipnl  when  tlie  intc^'est  is  ])aid 
up'to  date. '  On  Se])t.  1 1th,  IHH8,  1  paid  !?2(X) ;  on  Jnne  HOtli, 
188!),  I  i)aid  $150;  Avlint  i)ayment  made  on  Jan  31st, 
181»0  cancelled  the  debt  ? 


EQUATION  OF  PAYMENTS. 

1.  'i'lie  interest  on  $100  for  5  days  equals  tlie  interest 
on  what  sum  for  1  day  ? 

2.  On  what  sum  does  the  interest  for  1  day  equal  the 
interest  on  $50  for  10  da.>'s  ? 

3.  The  interest  on  $125  for  4  days  equals  the  interest 
on  Avhat  sum  for  1  day  ? 

4.  The  interest  on  $500  for  1  day  equals  the  interest  on 
$50  for  how  nianv  davs  ? 

5.  How  many  days'  use  of  $40  is  equal  to  the  use  of 
$600  for  1  day  ? 

6.  How  many  days'  use  of  $G0  is  equal  to  the  use  of 
$900  for  1  day  ? 

7.  How  many  days'  interest  on  $50  is  equal  to  12  days' 
interest  on  $r)2.'50? 

8.  Jones  loans  me  $200  for  4  months  ;  for  hoAv  many 
months  should  I  loan  him  $1()0  to  balance  the  favour? 

9.  How  many  months'  use  of  $1000  is  eaual  to  the  use 
of  $()00  for  5  months  ? 

10.  Smith  loaned  me  $300  for  4  months,  $500  for  3 
months,  and  $450  for  2  months  ;  how  much  money  loaned 
Smith  for  1  month  would  balance  the  favour  ? 

11.  I  ow^e  $400,  due  in  «>  months,  and  $100,  due  in  11 
months  ;  when  may  I  pay  $500  and  equitably  cancel  the 
debt  ? 

12.  I  owe  $500,  due  6  months  ago  ;  $800,  due  1|  months 
ago ;  how  many  months'  interest  should  I  pay  on 
($800  4- $500),  in' addition  to  paying  $1300^  to  cancel  my 
indebtedness  ? 


I 
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13.  Itouj^ht  from  Morton  &  Co.,  goods  on  following- 
terms  : — Goods  worth  |?1700,  cash  ;  $1500  payable  in  20 
days  ;  $1700  payable  in  40  days  ;  at  what  time  mig-ht  the 

ii '',  >  ^  il^TOO  be  paid  in  one  payment  ? 

14.  Find  the  equated  time  of  payment  of  the  following" : 
$100  due  in  30  days  ;  $800  due  in  40  days  ;  $600  due  in 
60  days. 

15.  Boag-ht  from  Eaton  &  Co.,  goods  amounting  to  $2400 
on  the  follo\7ing  terms  :  $400  cash,  $1200  due  in  10  days, 
$800  due  in  30  days  ;  find  the  ecjuated  time  of  payment. 

1().  Find  the  average  term  of  credit  of  $500  due  in  10 
days,  $(;00  due  in  12  days,  and  $900  in  22  days. 

17.  A  man  owes  a  debt  of  $2400,  due  in  six  months.  He 
pays  \  of  it  in  3  months,  \  of  it  in  5  months  ;  when  does 
the  remainder  become  dn(^  ? 
/V,  18,  A  merchant  bought  on  Jan.  2nd,  goods  on  the  fol- 
J»«^lovving  terms  of  credit :  $1200  cash,  $1800  dne  in  30  days, 
and  $1000  due  in  40  days  ;  what  is  the  average  term  of 
credit  ? 

^  19.  Bought  from  A.  White  &  Co.,  on  June  3rd,  goods  as 
follows  ;  $1800  cash,  $2400  on  30  days,  $800  on  60  days. 
I  settled  l)y  paying  $4000  cash  and  giving  my  note  for 
the  balance.  Find  the  time  of  the  note, 
r  20.  A  debt  of  $5000  is  due  in  40  days  ;  $2000  is  paid 
15  days  before  the  debt  is  due,  and  $1500,  12  days  before 
the  debt  is  due  ;  when  should  the  balance  be  paid  ? 
0  21.  Find  the  average  term  of  credit,  and  the  equated 
time  of  payment  from  June  1st,  of  $400  due  in  30  days, 
$600  due  in  40  days,  ?.nd  $500  due  in  60  days. 

22.  A  merchant  bought  goods  from  the  wholesale  house 
as  follows  ;  Mar.  4th,  $800  on  30  days'  credit ;  June  15th, 
$1200  on  35  days'  credit.  When  may  the  merchant  equit- 
ably pay  the  $2000? 

23.  Bought  merchandise  from  Macdonald  &  Co.,  as  fol- 
lows :  June  1st,  $400  on  30  days  ;  June  10th,  $850  on  40 
days  ;  July  8rd,  $1200  on  30  days.  Find  the  equated 
time. 

24.  I  owe  a  friend  $400,  due  40  days  since  ;  $600,  due 
now  ;  $1000,  due  in  30  days  ;  lind  the  equatt^i  time. 
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25.  Ono-Ht'th  of  a  (U'ht  was  duo,  lOdays  ag-o  ;  one-half  ift 
due  now  ;  the  I>aUuK*(!  in  20  days.      Kind  the  ocpuited  time     ^ 
of  i)aynient. 

20.  Find  the  equated  tinu;  of  tlie  foilowinj^'  sales  : — 
June   2()th,  a  bill  of  inoo  at  no  days. 
July      4th,  "     "     "      ()()()  "   15      " 
Aug-ust  1st,   "     "     "      150  "  00      " 
"     10th,    "     "     "      800  "  \)0      " 

y       27.  Find   when   the   Iwilanei^  of  the  following  account 
sliould  be  paid  : — 

Dr.  John  .Jonks.  Cb. 


1890. 
May 
May   15 
June  12 


I 


ri  M  II         M  M 


n  M  I 


,  HO 


1 

1 

IWH). 

m)i) 

May  20 

Hy  Cash .... 

$10(M> 

«)<)()  .lune  15 

It        II     .... 

.500 

1000 

J((/!>C    1. 

1  -1   ■'' 

28.  How  much  mustt  be  paid  Jan.  1st,  18i)l,  to  balance 
this  account,  allowing'-  interest  at  8%  per  annum? 

2J).  What  is  the  equated  time  of  payment  of  the  balance 
of  the  following  account,  allowing'  80  days' credit  on  all 
debit  items  ? 

Dr.  Sam.  Smith.  Cr. 


^ 


1890. 

5  To  nulse 
Jan.  20,  II      II 
Feb.     1   II       II 
Feb.  15   II      II 


$840 

i 

'.)00 

750 

800 


181»0. 
Feb.     1  By  Cash 
Feb.  20   I.       M    . 


$15tM> 
.500 


30.  How  much  must  be  paid  to  balance  this  account  on 
June  1st,  181M),  allowing?  interest  at  0%? 
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COMPOUND    INTEREST. 

1.  1  deposit  in  the  Standnrd  Bank  $10(),  on  which  I  am 
M  receive  interest  Mt  th(^  rati;  of  4%  per  annum. 

How  much  is  there  toniv  credit  at  the  end  of  1  year? 

2.  Ifll(;ave  the  (h'posit  and  interest  in  the  banl<,  on 
wliat sum  should  I  receive  inttM'est during  the  second  year? 

B.  How  nmch  is  there;  to  my  credit  at  tlie  eml  of  2 
yea  rs  ? 

4.  On  what  sum  shouhl  T  receive  interest  during-  the 
tliird  year  ? 

5.  How  mucli  is  tlierc;  to  my  credit  at  tlie  end  of  3 
years  ? 

<>.  To  what  sum  will  i?10()  amount  if  left  on  deposit  in 
the;  Standard  Baidv  for  8  years,  interest  calculated  yearly 
at  4%  V 

7.  What  is  the  amount  of  11  in  8  years,  at  4%  per  an- 
num, interest  calculated  yearly  ? 

8.  What  is  tlu;  amount  of  .i^lOO  in  4  years,  at  5%  per  an- 
num, interest  calculated  yearly  ? 

*.).  What  is  the  amount  of  ItoOin  4  years,  at  5%  per  an- 
num, interest  calculated  yearly  ? 

10.  What  is  the  comi.ound  interest  on  $150  in  4  years, 
at  5%  per  annum,  interest  calculated  yearly? 

11.  Find  the  comiwmd  interest  on  $875.25  in  3  years,  at 
4%  per  annum^  interest  calculated  yearly. 

12.  Find  the  compound  interest  on  S1250  in  3  years,  at 
5%  per  annum,  interest  calculated  yearly. 

13.  By  what  fraction  must  any  ^iven  sum  of  money  be 
multiplied  to  give  the  amount  at  conipound  interest  for  3 
years,  at  5%  per  annum,  interest  calculated  yearly  ? 

14.  By  what  fraction  must  $525.35  be  multiplied  to  give 
the  am-ount  at  compound  interest,  for  4  years,  at  4%  per 
annum,  interest  calculated  yearly? 

15.  John  Smith  deposits  $100  in  a  Savings'  Bank  at  the 
beginning  of  each  year,  making  the  first  deposit  Jan.  1st, 
1885.  How  much  will  there  be  to  his  credit  Jan.  1st.  1891, 
the  bank  paying  1%  per  annum,  (calculated  yearly? 

16.  What  sum  of  money  will  give  $150  interest  in  3 
years,  at  4%  per  annum,  comjxnmded  yt^arly  ? 
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*   17.  Find  the  amount  accumulated  Rk  ilie  end  of  4  years 
by  a  man  who  invests  |150  now,  and  tlio  wame  sum  at  the 
beginning  of  each  succeeding  year,  at  4%  compound  :r- 
terest,  calculated  yearly. 
■  -^     18.  What  is  rlie  ditt'erence  between  the  simple  and  tlie 
compound  interest  on  $127;')  I'or  .'>  years,  at  r>'/,  compounded 
yearly? 
'  •   19.  The  difference  between  the  simple  and  the  eompound 
interest  on  a  certain  sum  for  4  years,  at  0/^,  c<^mpounded 
yeju'ly,  is  $10(\     Fhul  the  sum. 
""'    20.  What  sum  of  money  loaned  at  4%  per  annum,  com- 
pounded yearly,  will  amount  in  4  years  to  ii?12()0? 
y,    21.  Find  the  amount  of  11200  in  2  years,  at  (>%  per  an- 
''^num,  interest  calculated  and  added  to  the  prineij)a,I  at  the 
end  of  ejich  half  year. 

22.  Fhid  the  interest  on  $1450  in  I  year  and  (">  months, 
at  5%  per  annum,  iuteri'st  calculated  half  yearly. 

2.'i.  Find  tlie  amount  of  i!?l4iiO  in  2  years  and  ('»  months, 
ac  ()/o  fA.i'  annum,  calculated  yearly. 

f    24.  Find  the  interest  on  $1  in  2  years  and  7)i  days,  ai. 
5%  iJtJi'  annum,  calculated  yearly. 

^  25.  What  sum  of  money  will  yield  Ji^lOO  interest  in  2 

years  and  3  months,  at  4/^  per  anmim,  calculated  yearly? 

y   2().  The  rat'1  of  increase  of  the  [)0|)ulation  of  a  town  is 

10%  per  annum  ;  the  Increase  in  the  last  4  years  is  1:'.!I2.S. 

Wluit  is  the  present  population  ? 

27.  At  5%  per  annum,  interest  added  yearly, 
(a)  What  is  the  amount  of  $100  at  the  end  of  I  year? 

Ans.  $105. 
(hj  What  is  the  amount  of  $1  at  the  end  of  1  year? 

Ans.  $1.05',  or  $(^/,). 
(ej  AVhat  is  the  amount  of  $1  ('«!). 52  at  the  end  of  1  year? 

Ans.  $l(;!>.52  X  1.05,  or 
$  I  ('.*).  52  X  .3/,. 
(dj  What  is  the  amount  of  $A  at  the  end  of  1  year? 

Ans.  $A  X  1.05,  or'$Ax  iji. 
(eJ  What  is  the  amount  of  $1  at  the  end  of  2  years? 

Ans.  $(l.()5)-^"or  i?(:l)-. 
(f)  What  is  the  anutiuit  of$l  av.  the  end  of  :^  veai's? 

Ans.  $(1.05j--/or  <:,',)''. 
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('(jrj  What  is  the  Hiuouut  of  .ifl  ut  the  cud  of  x  yearn  ? 

Auk.  .i«(l.()r»)^  or  .is(:i,\)^. 
28.  Wli.'it  is  tlic  Minomit  of  ^^i  at  the  end  of  x  years,  ar. 
4°/  per  .'umuin,  intci-est  jidded  venrly? 

Alls.   !ii<^  X  (1.04)\ 

211.  Whiit  is  tlic  ;i mount  oi  .f  I  i\\,  the  end  of  5  years,  at. 

3?,/   per  annum,  added  yearly?  Ans.   $(l-();ir))'. 

";50.  AVIiat  is  the  amount  of  .*12r)0  at  the  end  of  4  years, 

at  Vt/^  })er  annum,  axhled  yearly?       Aus.  .*!  2r)()  x  (l-Oii)'. 

.'U.  What  is  tiie  compound  interest  on  !*5ll'     )for4  years, 

at  .•>%  per  annum,  aihled  vearh  ? 

"Ans.   siL>r,()-j  (1.08)'      I  |. . 
.'J2.  Wiiat  is  th«'  I'om pound  ititei'est  on  SloOUforJJ  vears, 
at  4%  i)er  annum,  a(hled  vearlv  ? 

Ans.   $1500/  HJ  (l.()|)-'_l  j.. 
.'{.'}.  P'iud  the  eomi)ouu(l  interest  on  .li^l 78^.25,  for '•*  years, 
at  4%  i)er  aniunn,  a(hh'd  yeai'ly  ? 

iU.  At  ('»/,  ])er  annum,   compounded  yearly,   lind  the 
amount  of  !?1  in  '.\l  years. 

i\^\   I'Mud  th(^  amount  of  !*l  in'^  years  and  0  months,  at 

(>/,;  per  aiiiuim,  ])ayal>le  yearly  V       Ans.  i*(l.O('))'-  x(l-()4r)i. 

.')('».   Kind  the  eomiKmnd  interest  on  ?^1200,  for  '4  years 

"  months,  at  8/,  per  annum,  added  year!  v. 


Vo 


Ans.  1?12<X)-|  (1.08)-(l.02)-l 


^   'M.  AVhat  sum,  at  4%  per  annum,  added  yt^arly,  Avill 

amount  in  2^,  years  to  *l(;!>8!i-772.s  ? 
^  .')S.   Kind  the  sum  Avhich,  in  2   Ncars,  at  1  '  per  annum,    ^^  . 

liayahle  half  yearly,  amounts  to  si()!>2  l-:{21(;.    /  o  '/-  ^^  ^     -" 
/      ,')').  The  compound  interest  on  a,  certain  sum  for  2  years 

and  73  days,  at  a      ]>ei'  annum,  compounde<l  yearly,  is 

Jt?82.82.     Find  the  sum. 

40.  In  liow  many  y«'ars  ^^  ill  a  sum  of  money  double  it- 
self at  10/  per  annum,  compounded  yearly? 

41.  At  a  certain  rate,  c(»m|   Minded  yearly,  the  differeni'e  ^^ 
l)et\veeu  the  interest  for  the   lii'st  year  and  that  of  the 
second  is  $1,    the  differenc*'    he*  ween  the  interest  of  the 
second  yeai'  and  that  of  tiie  third  year  is  J'^LOo.     Find  the 
rate  percent,  ptu'aninim. 

42.  What  rale  per  cent,  per  annum,  com))ounded  yearly.  \ 
is   equivalent    to  .'{^^    per   hali*  year,    compounded    liali 
yearly  ? 
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43.  What  rate  per  cent,  per  half  year,  compounded  half 
yearly,    is   equivalent   to   «'>%   per   annum,    compounded  '^ 
yearly  ? 

44.  A  sum  of  money  at  compound  interest,  added  yearly, 
amounts  to  $129600' in  2  years,  and  to  $17850()-25  in'4 
years.  Find  the  sum  of  money  and  the  rate  per  cent,  pe: 
annum. 

45.  $10.50  is  the  compound  interest  on  a  certain  sum 
for  the  second  year,  $11-025  is  that  for  the  third  year. 
Find  the  rate  and  the  sum. 

46.  The  interest  on  a  sum  of  money,  I'or  one  year,  is 
$50  ;  the  ditference  between  the  compound  interest  of  the 
second  year  and  that  of  tlie  third  is  $2*08  ;  the  differences 
oetween  that  of  the  third  and  fourth  years  is  $2-16.32. 
Find  the  rate  and  the  sum. 

47.  The  compound  interest  on  a  sum  of  money,  for  4 
years,  is  $254*78781:  The  difference  between  the  interest 
of  the  first  year  and  that  of  the  third  is  $4-896 ;  the  dif- 
ference in  the  second  and  fourth  years  is  $5-09184.  Find 
the  rate  and  the  sum. 

48.  The  compound  interest  on  a  sum  of  money,  for  4 
years,  reckoned  yearly,  is  iV.VoVo  ^^  ^^®  sum.  Find  the 
rate. 

49.  The  difference  between  the  interest  at  10%  per  an- 
num, added  yearly,  and  that  added  half  yearly,  for  two 
years,  is  $55 -061.     Find  tlie  ]»rincipal. 

.50.  Find  approximately  tlie  amount  of  $1000  in  10 
years,  at  7%  per  annum,  comiiounded  yc^arly. 
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±  RESENT  WORTH  AND  TRUE  DISCOUNT. 

1.  Find  th(!  amount  of  $100  in  (5  months,  at  8%  per 
annum.  Ans.  $104. 

2.  What  sum  placed  in  a  bank  now,  at  8%  per  annum, 
will  amount  to  $104  in  6  months?  Ans.  $100. 

3.  Smith  owes  Jones  $104,  due  in  6  montiis.  What 
sum  paid  now  will  cance'  the  debt,  money  bein^'  worth 
8%  per  annum.  '       Ans.  $U)0. 

4.  i'ind  tiie  amount  of  $100  iu  9  months,  at  8%  per  an- 
num. Ans.  $106. 


cied  half 
mounded 

veaiiv, 
25  in  "^4 
ent.  pe: 

lin  sun. 
d  year. 

year,  is 
t  of  the 
fierenee 
?2-lf)32. 

/■,  for  4 
interest 
the  dif- 
.     Find 

',  for  4 

ind  the 

per  Mn- 
br  two 

>  in  10 


%  pel 

$104. 
nnuai, 

$100. 

Wluit 
worth 

$100. 
er  an- 

.^lOG. 


1 


PRESENT   WORTH   AND  TRITE   DISCOUNT. 


181 


5.  What  sum  placed  at  interest  now,  at  8%  per  annum, 
will  amount  to  t^'M\  in  1)  months  ?  Ans.  §'(i00. 

H.  Find  the  present  worth  of  ^iVM\,  diu^  in  !>  months, 
money  heinj»-  worth  8%  per  annum.  Ans.  |(UX). 

7.  Find  the  present  worth  of  $800,  due  in  8  months, 
money  bein^  Avorth  0%  per  annum. 

8.  Find  the  present  value  of  $1,  due  in  G  months,  money 
lu'ing  worth  8%  per  annum. 

0.  P'ind  the  present  value  of  $1,  due  in  1  year  and  8 
months,  money  being-  worth  (>%  per  ammm,  eomitounded 
Nearly. 

10.  Find  the  present  worth  of  $8000,  due;  in  2  years, 

banks  ])aying'  4%  per  annum,  interest  caleulated  yearly. 

1  I.  AVhat  sum  should  be  (b^ducted  from  $1200,  due  in  (> 

months,  if  the  debt  is  i)aid  off'  now,  money  being  worth  4% 

l»er  amuim  ? 

\'Z^  Find  the  true  discount  of  $1350,  due  in  H  months, 
money  being'  worth  h'/i  i)er  aniuim. 
v^  13.  Find  the  true  discount  of — 
^    (a)  $485.50,     due  in  1  Mi  days,  at  7J-%  per  annum. 

"1  year,  and  5  months,  .it  6%  per 

ainium. 

"  2  >Tars,  at  4%  per  annum,  com-    ""^^ 

])ounded  yearly.  j 

"  3  years  and  219  days^  at  5%  per      ^ 

annum,  compounded  yearly.  x,^ 

"  5  years,  at  5%  per  annum,  com-      ^i 

pounded  yearly. 

—  14.  A  farmer  pays  a  yearly  rental  of  $400.      What 

sum  paid  now  would  be  e(iuivalent  to  the  next  three  years' 

rental^  money  being  worth  5%  i>er  annum? 

Note. — Banks  pay  compound  interest  on  deposits. 

15.  What  sum,  paid  at  the  end  of  2  years,  is  equivalent 
to  $400  paid  at  the  end  of  each  year,  for  three  years^ 
money  being  worth  4%  per  annum  ? 

^16.  A  owes  B  $100,  due  in  2  years  ;  $150,  due  in  3  years  : 
$200,  due  in  4  years.  W^hat  sum  paid  now  would  cancel 
the  debt,  5%  per  annum  ?  f^x^^Atl/"i 

17.  The  rent  of  a  hous(;  is  $25  i^er  iMMUti,  paid  at  the 
end  of  each  quarter.  What  is  the  equivalent  yearly  rental 
pj^id.  in  advance,  4%  per  aimuiH^?   ^   j^^^  ^,     ,^^    ^^c ^^ J 


(h)  $1250.60, 

(c)  $1234.5(;, 

(d)  $17(;81.<>5, 

(e)  $1 
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48.  An  ('State,  valiu'd  at  $10(X)0,  was  divicied  ainoli^ 
throe  lieirs,  wliosci  ag^css  are  18,  20  and  22  years  respee- 
tively,  ill  wiieli  a  manner  that  the  value  of  each  share- 
when  the  recipient  beeanie  of  age  was  tlie  same.  Find 
the  division,  money  being*  ^vortli  5  %  per  annum. 

v.).  The   present  Avorth  of  .*a,   due  in  3   years,  is^^h. 
Find  tlie  present  Avorth  of  i'c,  due  in  2  years. 
^    20.  The   tru(^   discount   of   -r.y,  due  in  ,*{  years,   is  ii^T). 
Find  tlie  true  discount  of '5a,  due  in  2  years. 

21.  Tlie  interest  for  a  certain  time  and  rate  is*-  of  the 

...  b 

principal : — 

(a)  What  is  the  interest  on  sBb?  Ans.  $a. 

(hj   AVhat  is  the  a,m()UHt  of  '*^b?  Ans.  •<(a  +  bj. 

(cj   AVhat  is  the  true  discount  of  $(a  +  b)  ?  Ans.  $a. 

(dj  AViiat  fraction  is  the  true  discount  of  the  amount  ? 

Ans.    — r- 
a  +  b 

22.  If  the  interest  for  a  certain  time  and  rate  is-^of  the 

b 

principal,  find  Avliat  fraction  the  true  discount  is  of  the 

amount  for  the  same  time  and  rate.  .  a 

Ans. 

a  +  1) 

23.  Find  Avhat  fraction  the  true  discount  is  of  a  del)t, 
due  in  3  years^  at  ')%  per  annum,  simple  interest. 

24.  Find  Avhat  fraction  the  true  discount  is  of  the 
amount,  due  in  2  years,  at  4%  per  aimhm,  compounded 
Jialf  yearly. 

25.  By  how  much  does  the  amount  exceed  the  present 
zvorth  '^ 

2().  By  hoAv  much  does  the  interest  on  the  aniaunt  ex- 
ceed the  interest  on  the  present  AVorth? 
^m^'27.  The  ditt'ereiice  between  the  hitered  and  the  true 
discount  on  the  same  sum,  for  2  years  at  5%  per  annum, 
compounded  yearly,  is  $8.20.  Find  the  sum. 
r^  28.  The  true  discount  of  a  certain  sum,  due  in  2|  years, 
at  4%  i)er  annum^  coni])ounded  half  yearly,  is  |360. 
What  is  the  sum  ? 
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The  oom})oinKl  interest  on  a  oertain  sum,  for  a  cer-     / 
inie  and  rate,  is  $250 ;  the  true  discount  for  the  same    ' 


.^  29. 
tain  time 
time  and  rate  is  $240.     Find  the  sum. 

J  80.  The  difference  between  the  compound  interest  and 
th(;  true  discount,  reckont^d  for  the  same  time  and  at  the 
same  rate,  is  -^^^  of  the  interest.  The  time  is  2  years. 
Find  the  rate. 

31.  The  true  discount  for  3  years  is  |j[!|-^  of  the  com- 
pound interest  for  the  same  time.  Find  the  rate  per  cent, 
per  annum,  compounded  yearly. 

-•^32.  The  true  discount  of  $270,  for  6  months,  is  $30. 
Find  the  discount  on  tlie  same  sum  for  1  year,  interest 
compounded  half  yearly. 

^.^  33.  The  true  discount  of  $243,  for  1  year,  is  $51.  Find 
the  discount  on  the  same  sum  for  6  months,  interest  com- 
pounded half  yearly. 

34.  The  comi)ouiifl  interest  on  a.  certain  sum  for  the 
Hecond  year  is  $41)H2,  and  for  the  third  year  $5f -9168. 
Find  the  sum  and  the  rate  per  cent.,  compounded  yearly. 

35.  The  dilife  (Mice  between  the  compound  interest  on  a 
certain  sum,  for  the  first  and  second  years,  is  $2.40;  the 
difference  for  tiie  second  and  third  years  is  $2-496.  Find 
the  sum  and  the  rate  per  cent.,  compounded  yearly. 

36.  The  difference  between  the  compound  interest  on  a 
certain  sum,  for  the  first  and  fourth  years,  is  $12.61. 
Find  the  differcMjcp  betv^een  the  interest  for  the  third  year 
and  that  of  the  9ipiWf  at  5%,  compounded  yearly. 

37.  Find  the  sum  of  money  whose  true  discount  for  one 
year,  at  10%,  is  greater  by  $3y\%  than  th6  sum  of  the  true 
discounts  of  dne-half  of  it  at  8%/and  the  other  half  at  12%, 
for  one  vear. 

•""^S.  Bought  a  farm  for  $10000,  payable  one-half  cash, 
the  remainder  in  1  year,  with  interest  at  6%.  I  sell  im- 
mediately for  $12000,  payable  in  3  months,  with  interest 
at  4%.  What  is  my  present  gain,  money  being  worth  5% 
per  pnnum  ? 

30.  Show  that  the  true  discount  is  the  present  v/orth  of 
the  interest,  for  the  same  time  and  rate. 

40.  A  town  borrows  $12000,  to  be  repaid,  principal  and 

interest,  in  4  equal  annual  payments.     Find  the  annual 
]);«ym6nt.  money^.being  worth  6%  per  annum. 
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41.  A  sum  of  money  in  2  years,  at  compound  inter- 
est, added  yearly,  amounts  to  $1389. 15  ;  the  present  worth 
of  the  sum  for  1  year  is  $1200.  Find  the  rate  and  the 
sum. 

42.  The  difference  between  the  present  worth  of  a  sum 
of  money,  due  in  2  years,  and  that  of  the  same  sum, 
due  in  4  years,  is  $5.10 ;  the  difference  in  the  case  of  3 
and  5  years  is  $5.00.  Find  the  value  of  money  per  cent, 
per  annum. 

ANNUITIES. 

1.  What  sum  of  money,  loaned  at  4  :'  per  annum,  inter 
est  payable  yearly,  will  yield  an  annual  income  of  $300? 

2.  What  sum  of  money,  loaned  at  5%  per  annum,  inter- 
est payable  yearly,  will  yield  an  annual  income  of  $350  ? 

3.  A  farm  yields  d  rental  of  $400  yearly.  What  is  the 
value  of  the  farm,  money  being  worth  6%  per  annum  ? 

4.  What  is  the  present  value  of  a  perpetual  annuity  of 
$250,  money  being  worth  4%  per  annum,  payable  yearly? 

5.  What  sum  must  be  paid  for  a  perpetual  annuity  of 
$450,  to  secure  4|%  per  annum  on  the  money  paid  ? 

6.  What  is  the  present  value  of  a  perpetual  annuity  of 
$400,  the  first  instalment  to  be  paid  at  the  end  of  5  years, 
calculated  at  5%  per  annum? 

^Solution.— The  value  of  a  perpetuity  of  $400  is  $8000. 
The  present  worth  of  $8000 

due  in  4  years  is  $8000  x  (f  »-)*  Ans. 

Note. — An  annuity  beguis,  not  at  the  time  of  the  first  payment,  but 
Mie  annuity  interval  before. 

7.  What  is  the  present  value  of  a  perpetual  annuity  of 
$250,  the  first  payment  to  be  made  at  the  end  of  6  years, 
calculated  at  4%  per  annum  ? 

J    8.  Find  the  present  value  of  a  perpetual  annuity  of  $200, 
'the  first  instalment  to  be  paid  at  the  end  of  5  years,  calcu- 
lated at  4%,  yearly. 

9.  Find  how  much  should  be  paid  for  a  perpetual  annu- 
ity of  $100,  deferred  7  years,  calculated  at  5%,  yearly. 

10.  Find  how  much  should  be  paid  for  a  perpetual  annu 
ity  of  $100,  deferred  3  years,  calculated  at  5%,  yearly. 
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11.  Find  the  present  value  of  an  /ninuity  of  lUM),  de- 
ferred 8  years,  and  to  run  4  years ;  calculated  at  5%, 
yearly. 

Solution. — Take  the  diflference  of  the  results  in  exam- 
ples 9  and  10. 

12.  Find  the  present  value  of  an  annuity,  deferred  1 
year,  and  to  run  4  years  ;  calculated  at  5%,  yearly. 

13.  Find  the  present  value  of  an  annual  payment  of  $80, 
paid  at  the  end  of  each  year,  for  4  years,  the  first  pa>- 
inent  being  made  at  the  end  of  6  months,  money  beiii^- 
worth  4%,  payable  half  yearly. 

14.  What  sum  invested  now,  at  5%,  compound  intenjst. 
payable  yearly,  Avill,  at  the  end  of  4  years,  provide  for  a 
perpetual  annuity  of  $2()()y 

15.  A  village  can  raise  by  taxation  $4000  a  year  ;  of 
this  sum  $3200  is  required  for  ordinary  expenditure. 
What  amount  of  money  can  they  raise  for  a  waterworks 
system,  by  "paying  the  $800  as  an  annuity  for  10  years, 
money  being  worth  5%,  payable  yearly  ? 

16.  What  annuity,  paid  at  the  end  of  each  year,  for  the 
next  6  years,  can  be  purchased  for  $12000,  money  being 
worth  4%  per  annum,  payable  yearly? 

17.  What  sum  of  money,  deposited  at  the  end  of  each 
year,  for  the  next  ten  years,  will  then  be  sutticient  to  pur- 
chase a  perpetual  annuity  of  $40,  money  being  worth  5%, 
yearly? 

18.  What  sum  of  money,  deposited  at  the  end  of  each 
year,  for  the  next  five  years,  will  then  be  sufficient  to 
l)urchase  a  perpetual  annuity  of  $50,  deferred  2  years, 
money  being  worth  G%,  yearly  ? 

19.  What  sum  of  money,  deposited  at  the  end  of  each 
year,  for  the  next  six  years,  will  then  be  sufficient  to  pur- 
chase an  annuity  of  $500,  deferred  2  years,  to  run  5  years, 
money  being  w^orth  4%  per  annum,  payable  yearly  ? 

20.  A  town  issues  debentures  for  $12000,  bearing  inter- 
est at  6%,  payable  yearly,  and  to  run  5  years.     For  what 
sum  should  they  sell,  money  being  worth  5%,  yearly  ? 
Present  value  =  $720^  f« -h(|f)- +  (|f)« +  (;r?)* +(|f)^  )-. 

+  $12000  x(t«)\ 
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21.  A  village  offers  for  sale  tiolM'iiturrs,  to  run  5  yenrs, 
bearing-  interest  at  (i%  ])er  annum.  At  what  rate  shoul<l 
tJK'.y  sell,  money  being  worth  1/  per  annum,  i)ayable 
yearly  V 

V  vlutj  of  $100  debenturt; 

+  *ioox(;i;;)\ 

22.  A  man  agrees  to  pay  for  a  farm  $l<iOO  a  year,  for 
5  years.  What  sum  paid  now  wou'd  be  ecpiivalent  to 
this  priec;,  money  being  wortli  4%  per  annum,  payable 
yearly  ? 

2.').  Kind  the  prescmt  value  of  an  annuity  of  $200,  pay- 
able for  12  yeai's_,  the  first  payment  to  be  made  at  the  end 
of  2  years,  money  at  3%  per  annum,  yearly. 

24.  Find  the  present  value  of  an  annuity  of  $400,  pay- 
able half  yearly,  the  first  payment  to  be  made  at  the  end 
of  1  year,  money  being  worth  4%  per  annum,  compounded 
half  yearly. 

25.  A  mortgage  of  $5000,  bearing  interest  at  6%  per 
annum,  payable  yearly,  has  10  years  to  run.  Find  its 
present  value,  money  being  worth  5%  per  annum,  pay- 
able half  y(^arly. 

20.  A  mortgage  of  $4000,  bearing  interest  at  5^%  per 
annum,  payable  half  yearly,  has  5  years  and  3  months  to 
run,  the  next  i)ayment  of  interest  being  due  in  3  months. 
Find  its  i)resent  value,  money  being  worth  5%  per  annum, 
payable  half  yearly. 

27.  A  toAvn  borrows  $12000,  to  be  repaid  in  20  equal 
annual  instalments.  Find  the  amount  of  the  annual  pay- 
ment, calculated  at  5%  per  annum. 

28.  Find  the  present  value  of  an  annuity  of  $1000,  to 
run  15  years,  the  first  payment  to  be  made  at  the  end  of 
1  year,  calculated  at  4%  per  annum. 

211.  Find  the  present  value  of  an  annuity  of  $600,  to  run 
Id  yiears,  the  first  payment  to  be  made  at  the  end  of  5 
years,  calculated  at  5%  per  annum. 

30.  Find  the  present  value  of  a  perpetual  annuity  of 
$450,  to  begin  in  15  years,  money  being  worth  4|%  per 
annum. 
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31.  A  in(>rl«;n«jfe  (»r  #2r)(H),  lu-ariii^  interest  at.  H%  per 
iiiiimin,  i);iy.J)l(^  liHlf  yearly,  has  four  years  to  run.  Kind 
its  present  vHiie,  ealeulated  at  <»%  per  annum,  payal)lo 
half  yc^arly. 

32.  Find  the  amount  aeeumulated  at  the  end  of  15 
years,  by  a  pe:'son  "vvho  dej)osits  in  a,  bank  at  the  be^in- 
ninf*"  of  eaeh  y(!ar  the  sum  of  $2(X),  the  bank  paying"  4% 
interest,  e()mi)Ounde(l  half  yearly. 

:Vi\.  A  farm  bears  a  mortf,^age'of  $oOOO,  at  8  %,  interest 
payable  halt  yearly;  the  mortpij*'e  has  5  years  to  run. 
\VIiat  sum  ])aid  now  would  be  equivalent  to  redueinj?  the 
interest  on  th<i  mortpi^i^  to  5%,  money  being"  worth  4% 
per  annum,  payable  half  yearly? 

H4.  A  father  dying  left  four  sons.  He  be(|ueathed,  a 
l)erp(  tuity  Avhich  he  owned  in  the  following  manner:  the 
eldest  was  to  haA^o  the  income  for  the  first  year  ;  the  next 
in  age,  the  seeond  year,  and  soon.  Find  the  comparative 
values  of  the  sons'  shares,  money  worth  4°/,  added  yearly. 

35.  A  man  pays  ^150  yearly,  for  15  years,  for  an  en- 
dowment policy  of  $2500.  Find  the  accumulated  value  of 
the  payments,  reckoning  money  worth  (i%  per  annum. 

•SG.  What  annual  dei)osit,  for  15  years,  at  5%  per  an- 
num, calculated  yearly,  will  amount  to  $5000? 

37.  A  man  pays  $240  yearly,  for  15  yenrs,  for  an  en- 
dowment policy  of  $4000.  Keckoning"  u  ;ey  worth  (\% 
per  annum,  payable  yearly,  how  much  is  L :  paying  each 
year  for  the  life  risk? 

38.  What  is  the  present  value  of  a  mortgage  of  .^5000, 
bearing  Intercast  at  (i%,  payable  yearly,  having  5  years 

i  and  6  months  to  run,  the  next  payment  of  interest  lx>ing 
due  in '6  months,  money  being  worth 5  J%  per  annum,  pay- 
able yearly  ? 

39.  Money  is  worth  4%  per  annum,  payable  yearly.  At 
what  price  should  City  of  Toronto  Bonds  sell,  bearing  in- 
terest at  5%,  payable  yearly,  and  h-vving  fi  years  to  run  ? 

40.  A  man  buys  a  piano,  giving  his  note  for  $350,  re- 
newable at  the  end  of  3  months,  less  the  quarterly  instal- 
ment of  $25  ;  for  the  first  9  months  no  interest  is  charged ; 
after  that  time,  interest  is  paid  each  quarter,  at  the  rate 
of  6%.  AVhat  cash  price  is  equivalent  to  this,  money  be- 
ing worth  5%  per  annum  ? 
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41.  hy  payiiij?  IK).")  ,i  ycjir,  for  t<'n  yc^nrs,  n  man  scrurod 
Mil  cndowinciit  policy  of  iii^lOOO,  How  much  more  did  lur 
pjiy  c'lcli  ycnr  than  (Miou^'-h  to  aniomit  to  the  SKKM),  reck- 
onin^if  money  worth  (V/  per  annum  ? 

42.  Th(^  K(|uitn  hie  Life  Assuriince  Soci(^ty  offer  'straig-ht' 
insurance  to  a  man,  2!>  y<'ars  of  {i^-c,  for  an  annual  pnv 
mitini  of  ?<22.()7  on  each  $1000;  to  the  same  man  they 
otter  a  ten-year  endowmiMit  ])ollcy  for  ?>104.43,  the  pre- 
miums in  (^tch  cas(^  hein*;'  paid  at  tlui  he^inniiifi:  of  the 
year.  'PIk^  man  takes  out  a  strai<;'ht  lite  policy  for  $1(KM), 
and  deposits  in  a  savings'  hank  .*H2..**.U,  which  ])ays  47  a 
yc^ar,  compounded  yearly.  The  man  dies  at  the  end  of 
live  years.  How  much  better  otVarc^  his  heirs  than  if  he 
had  taken  an  endowment  ])olicy? 

4;J.  If  th(^  man  (in  ahove)  live  the  t(Mi  years,  how  much 
better  oft'  is  he  than  if  he  had  taken  the  (endowment  i)olicy  ? 

44.  How  much  ihoiu^y  dc^posited  at  the  be^innin^  of 
each  year,  for  15  years,  at  5%  per  annum,  compounded 
half  yearly,  will  amount  to  i^lOOO  at  the  end  of  the  loth 
vea  r  ? 

45.  In  how  many  years  can  a.  debt  of  i^5()000,  drawinnf 
interest  at  8%,  paid  half  yearly,  be  \)aid  oft'  by  a  sinking;- 
fund  of  $7500  a  year  ? 

* 

40.  In  how  many  years  can  a  debt  of  $200000,  drawinjt? 
interest  at  5%  per  annum,  he  paid  oft'  by  a  sinking-  fund  of 
$10(X)0  a  year  ? 

47.  A  corporation  borrows  $250,000,  which  is  to  be  re- 
paid in  20  equal  annual  instalments.  Find  the  amount  ot 
the  instalment,  money  being'  worth  4%  per  annum,  com- 
pounded yearly. 


PARTNERSHIP. 


1.  Jones  and  Smith  engajre  in  business,  each  furnishinsf 
($5000-;  at  the  end  of  one  year  they  have  made  a  gain  of 

^2500.     How  should  this  gain  be  divided  ? 

2.  Jones  invests  $4000  and  Smith  $6000  in  a  joint  busi- 
ness ;  they  maka  a  gain  of  $2800  in  six  months.  How 
should  this  gain  be  divided  ? 
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•^  3.  A  {iiid  B  (Mijjfafjccd  in  the  liinilu'r  trade,  with  a  Joint 
ca])itai  of!^12(K)() ;  at  the  end  ofa  year  A's  ^ain  ainoiinlcil 
to  $400  and  lis  to  ^800.  How  luucli  capital  did  A  put  in 
the  business  ? 
/  4.  Sykea  and  Sniitli  formed  a  partnership,  with  a  joint 
/  capital  ot'lHOOO, — Sy]<:es  to  receive  iBl2()0  a  year  for  nian- 
aifinj?  tlie  l)usin<'ss  ;  the  total  ^ain  for  tlie  year  was  5i?.'32(K), 
of  wliich  Smith  receives  .1^1500.  What  amount  of  capital 
did  Syl^es  invest? 

5.  A,  Band!)  form  a  partnership;  tlieir  respective  shares 
of  one  year's  ffain  are  .i{(2()()(),  $H0OOand  $5000  ;^  invested 
$4000  inore  tlian  dL    How  much  did  D  invest? 

0.  A  invested  $4r)(X),  for  2  montlis,  in  a  certain  business  ; 
B  invested  $4000,  for  ,']  montlis.  If  the  gain  is  divided  in 
proportion  to  the  use  of  each  man's  investment,  what 
amount  should  A  receive  out  of  a  total  gain  of  $2800? 

7.  A  invested  $1G00,  for  3  months;  B  $1100,  for  2 
months;  C  $.*i(K)0,  for  IJ  months;  the  total  gain  was 
$2400.     Und  each  man's  share. 

8.  A  invested  $2400  in  a  business  for  6  months,  acting 
as  manager  for  that  time  on  a  yearly  salary  of  $1200 ; 
B  invested  $3000  for  4  months,  and  during  that  time  re- 
ceived $350  as  bookkeeiier ;  C  invested  $4(M)0  for  12 
months,  and  acted  as  managc^r  and  bookkeeper  when  A 
and  B  were  not  in  the  business  ;  the  total  gain  for  the 
year  was  $8r)40.     What  was  C's  share? 

9.  At  the  beginning  of  a  year  A,  B  and  C  enter  into 
a  partnership,  each  contributing  $4000.  At  the  end  of  4 
months  A  withdraws  one-half  of  his  investment,  and  at 
the  end  of  (>  months  B  withdraws  |  of  his.  The  gain  for 
the  year  is  ${\(yX}.     Find  (Ts  share. 

10.  A,  B  and  C  entered  into  partn<u'ship,  contributing 
respectively  $3500,  $2200,  and  $2500 ;  their  gains  were 
SI  1 20,  $880,  and  $1200  respectively.  If  B's  capital  was  in 
trade  2  months  longer  than  A's,  for  what  time  was  each 
man's  money  in  the  business  ? 

11.  A,  B  and  C  formed  a  partnership,  their  money  being 
in  the  business  for  2  months,  2|  months  and  4  months  re- 
spectively ;  their  gains  Avere  $600,  $500  and  $800  respect- 
ively ;  A's  investment  was  $3000.    -Find  B's  and  C's. 
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■^  12.  Ilnrdy  and  Joiu's  HHi  in   i»artiu'rsliii(,  H.iuly  liavlug' /^ 
InvtiHtod  !|?12(KK)  and  .loiu^H  iii^l.'KHK) ;  llanly  acts  aH  man- 
ajifcr  on  a  y<'arly  salary  of  $'2  lUO,  the  salary  to  bo  reduced 
in  proportion  if  the  capital  is  rcdiierd;  at  the  end  of  1 
months  Hardy  takes  iii^.'UHlO  ont  of  the  l)Usiness,  and  at  the 
<'n(l  of  ()  months  .lones  takes  out  >M(JU() ;  the  total  ^aiu  for 
the  year  was  .*(»U(K>.     llow  much  of  this  does  Hardy  re- 
ceive ? 
■"^^     \'.\.   Lock,  Smith  and  Kiu;;ht  formed  a  trading" conii>any.     6^ 
Lock    {»ut  in  #2000  for   10  months,   Smith  ^L'.'MK)  for   il 
months,  and  Knight  ma naj;«'d  the  business  for  iL*  months, 
his  services  bein^  ccnisidered  e(|ual  to  a  capital  of  .^20(K); 
they  f»'ained  ii?'2'.>7L'.     Whatsum  should  each  man  receiver:' 

H.    M  and  (!  formed  a.   pai'lUership  to  di^'  a  trench;   ii    JL^ 
furnished  ino  workmen  for    10  days,  C  llH)  Avorkmen  for 
.'50  days  ;  they  received  *12(K)0  Ibr  th(^  work.     \Vliat  was 
the  share  of  each  ?  i 
-^  L").  A  owns  I  of  a  vessel,  1?  ?,  and  C  tin;  remainder  ;  tlie    ^ 
vessel  is  insured  for  |  of  its  value:  the  vessel  is  lost,  and 
A,  after  receiving  his  share  of  tlu^  insurance',  finds  that  he 
has  lost  ^'KKK).     What  did  H  and  (J  lose  res|)ectively  ? 
*   l<».  At  the  end  of  a  year,   from  tlu^  comnuMicement  of 
their    business,    Smith,    Jones   and   (\)(»k,    after  **takinj^ 
stock,"  lind  the  amount  of  ^((ods  on  hand  to  be  ii?40(KK); 
cash  on  hand,  #22(XK) ;  debts  dm^  theni^  s_\'0(10;  anioun'; 
of  tluur  indebtedness,  i?47(X)0. 

Make  a  statement  of  resources  and  liabilities,  showing;' 
net  capital  and  j'-ain,  Kind  each  partners  share  of  the 
^'•ain.  Smith  havin*'-  jiut  in  the  business  |H0OO,  Jones  ;«'.)( )0C 
and  ( V)o''  sS'KKK). 
**  17.  A,  i\  and  C  form  a,  partnership,  with  capitals  o 
.S7r)00,  $15000  and  $22500,  respectively.  /  draws  out  a(, 
the  end  of  each  year  $750;  H,  $120o',  and  (\  s^l.-JoO.  At 
the  end  of  5  years  their  cajtital  is  $42'.»00.  llow  much  of 
it  Ixdongs  to  B?  '^     'i'i    ."! 

«  18.  The  capital  of  three  })artners,  L,  M,  \,  was  .$1500, 
$1000  and  $1200,  respectively,  and  their  ^ains  were  $(;00, 
$.'i20  and  $288,  respectively.  A's  money  was  in  the  busi- 
ness 4  months  loufjfcr  than  Cs.  llow  long  was  IVs  money 
in  the  business  ? 
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10.  Terry  rented  a  house  for  one  year  for  ^4H0  ;  at  the 
end  of  three  months  he  took  in  Tucker  an  a  co-tenant ; 
after  four  months  more  they  admit  T'iyh)r  ;  Tucker  moves 
out  one  month  before  the  year  is  up  ;  how  much  rent  did 
each  pay  ? 

20.  A  bej»iiiU  Imsiness  on  Jan.  1st,  investin^^  i?4000 ;  oi 
tile  20tli  of  Marcli  lie  admits  H  as  a  ])artn<u'  with  a  ca])ital 
of  !i?:iO()0,     ()n  July  .'{rd,  tiu-y  lind  tin-  jiroHts  for  the  whole 
time  to  liave  Ix-en  *21(>0.     Wliat  is  IVs  sjiare  of  tliis  ? 


EXCHANGE. 

^^  1.  (ieorjife  Cooper,  (»f  'I'oronto,  owes  James  (Jood,  of 
Hamilton,  tlie  sum  of  tour  tiiousand  dollars.  (.\»op«'r  huys 
from  a  Toronto  hank  an  order  on  a  llaniilton  hank,  dii'eet- 
jrg"  tlie  latter  to  pay  (rood  .S  KMX).  How  much  must  Cooper 
])ay,  such  orders  selling  at  \  ■   j)remium  ? 

^^  'I.  How  nuicli  must  he  ])aid  fora  si^litdraft  on  TTamiltou 
for  12500,  si^ht  drafts  seliin;^-  at  jj^  premium 


r^i 


H.   Kind  the  cost  of  a,  draft  on  Chiea^^o  for  .sHOO,  at  i% 
iscount. 

--  4.   Find  th<'  cost  of  a  draft  on  New  Orleans  I'or  si!^1200a,. 
at  ^'%  premium. 

5.  Find  tin;  cost  of  a  (lOday  hill  of  exchange  on  FiOndon 
ibr  £1200,  the  cours(^  of  exclian^'c  heiui-'  t'l  lor  i?4.NO';5. 

0.  Wliat  amount  of  drnfl;  oil  Montreal  can  Ik,  purchased 
for  $7500,  at  \%  i)ivmium  ? 

7.  What  amount  of  bill  of  exchan^-e  on  London  can  ho 
hou^-ht  for  i*18.5(),  the  course  of  exchanjjfe  hcinj^-  €1  for 
ili^l.HO? 

8.  Find  the  cost  of  a  hill  of  exclianj»'e  on  Paris  for  1500 
francs  at  5*l()  francs  for  %\. 

!).  Formerly  the  le^»rl  i)ar  of  exchan^-e  between  Canada 
and(rreat  Britain  was  |4.44j',  for  £1;  the  le^-al  par  at 
present  is  $4.8l'>j^  for  £1.  The  presesnt  value  is  what  per 
cent  increase  on  the  old  value? 

10.  Find  the  cost  oi"  a  sixty-day  bill  «»n  liondon  for  C'UXX), 
exchanjj'e  beinj^  quoted  at  8}. 
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Note. — Exchaii«e  quotations,  when  not  giving  explicitly  the  value  of 
the  pound  in  dollars,  usually  give  it  as  a  certain  percentage  premium  on 
the  old  par.     When  sterling  exchange  is  quoted  at  9^,  the  cost  of  a  bill 

of  exchange  is  — ^^  of  |4.44^  for  £1.   ^     j  / 

— ^  11.  Find  the  cost  of  a  demand-bill  on  London  for  £1500, 
exchange  being  at  '.)L. 

"'^  12.  Wliat  anionnt  of  demand-bill  can  be  bought  for 
$2400.  when  exchange  is  at  8  ? 

—  13.  AVhen  iS7300  is  paid  in  Toronto  for  a  bill  of  ex- 
change on  Liverpool  for  £1500,  how  is  exchange  quoted  ? 

'^14.  A  merchant  in  AVinnipeg  owes  $4000  in  New  York  ; 
exchange  on  New  Y(M'k  is  ^  %  premium,  but  excliange  on 
Chicago  is  4  %  discount,  and  from  Chicago  on  New  York 
I  %  premium.  Compare  the  cost  of  a  bill  en  New  York 
direct,  with  that  of  one  through  Chicago,  which  would  pay 
the  debt. 

/  15.  A  sight-di^aft  on  New  York  for  $2700  was  pur- 
chased for  $21)73  ;  what  was  the  course  of  exchange  ? 

^  IG.  I  hold  a  70-day  draft  on  Chicago  for  $2750  ;  I  sell 
the  draft  at  ^  %  premium,  and  with  discount  off  at  8  % 
per  animm.     What  do  I  receive  ? 

_^  17.  A  Canadian  Company  borrows  in  Paris  204,000 
francs  for  which  it  pays  an  annual  interest  of  $2920. 
This  loan  is  transmitted  through  London  when  exchange 
in  London  is  quoted  at  25-30  francs,  and  sterling  exchange 
is  9|.  Find  what  rate  of  interest  the  company  pays  on 
the  money  actually  received. 

18.  The  value  of  an  ounce  of  the  gold  of  which  sover- 
eigns are  made  is  £3  17s.  lQ4d.  .What  is  tlie  weight  of 
18()9  sovereigns?  /■ 

'  19.  The  old  par  of  exchange  between  the  United  States 
,and  Great  Britain  was  £1  =  $4.44^  ;  in  1834  the  U.  S.  Con- 
gress reduced  the  weight  of  the  eagle  to  258  grains,  and 
in  1837  fixed  its  fineness  at  900  thousandths  pure ;  the 
mint  price  of  English  standard  gold  (22  carats  fine)  is 
£3  17s.  10|d.  pc  '  ounce.  Vvoxn  these  facts  show  the 
truth  of  the  statement :  "  By  the  jioav  par  of  exchange 
sterling  mone^  is  worth  9J  pv>r  cent,  more  than  by  the  old 
par." 
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i  20.  A  Glasgow  merchant  ships  to  his  Montreal  agents 
for  sale  goods  for  which  he  pays  £616  in  Glasgow  ;  he 
pays  an  ad  vnloiMini  duty  of  12  %  upon  the  goods,  and  a 
commission  of  7  %  to  his  agents  for  their  services.  The 
goods  realize  in  .Montreal  $7800.  Find  the  merchant's  net 
gain,  a  pound  sti^rling  being  equal  to  $4.86. 

21.  A  bank  in  Toronto  remits  $10p00  to  Liverpool  as 
follows:  First  to  Paris,  at  5-40  francs  per  $1  ;  thence  to 
Hamburg,  at  185  francs  per  100  marcs  ;  thence  to  Amster- 
dam, at  171  stivers  pisr  marc;  thence  to  Liverpool,  at  220 
stivers  per  pound  sterling ;  how  much  sterling  money  will 
he  have  in  bank  at  Liverpool,  and  what  will  be  his  gain 
over  direct  exchange  at  10  %  premium  V 

22.  A  commission  agent  sold  goods  to  the  amount  of 
$12500,  charging  a  commission  of  2|-  %  ;  Avith  the  net 
proceeds  he  bought  a  drafi  at  |  %  discount.  Vm(\  the  face 
of  the  draft. 

^  23.  When  exchange  at  Ncav  York  on  l^aris  is  5-16 
franc ^  per  $1,  and  at  Paris  on  Haiuburg  2 -12-1  francs  per 
marc  banco,  what  will  be  the  arbitrated  j)rice  in  New 
^'ork  of  11520  marcs  banco  of  Hamburg  ? 

C  24.  A  Toronto  mercliant  owes  1800  francs  in  Paris,  he 
buys  a  draft  on  London  when  sterling  exchange  is  at  8  ; 
exchange  between  London  and  Paris  25-20  francs  per  £1. 
What  does  he  pay  for  the  draft? 

25.  Tlie  i)ar  of  exchange  between  Paris  and  London  is 
25-2215  francs  for  £1,  and  betAveen  St.  Petersburg  and  Lon- 
don 38-177  pence  for  1  rouble.  Find  the  par  of  exchange 
between  Paris  and  St.  Petersburg. 

26.  The  par  of  exchange  between  London  and  Ncav 
York  is  $4-866564  for  £1,  and  betAveen  London  and  Am- 
sterdam 12-1071  Horins  for  £1.  Find  the  par  of  exchange 
betAveen  Ncav  York  and  Amsterdam. 
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PROBLEMS  IN  MENSURATION. 

For  convenience  of  reference  the  rules  for  o])tHinin,i;' t!': 
luectyLireuient  of  surface!:,  and  the  volumes  of  solids,  are 
here  expressed  generally  : 

1 .  Where  a  is  the  measure  of  the  side  and  b  of  the  end 
of  r  rectangle,  the  measure  of  its  area  is  a  x  b, 

2.  Where  a,  b  and  c  are  the  measures  of  the  sides  of  'x 
triangle,  the  measure  of  the  area  is 

v/s  (s — a)  (s — b)  (s — c)  where  28  =  a  +  b  +  c. 

[This  result  can  be  obtained  in  a  manner  similar  to  that 
employed  on  page  81.] 

8.  AVhere  li  is  the  measure  of  the  height  of  a  cylinder 
and  c  is  the  measure  of  the  circumference  of  its  base,  the 
measure  of  the  area  of  the  curved  surface  is  c  x  h. 

4.  Where  a  is  the  measure  of  the  slant  side  of  a  cone, 
and  c  is  the  measure  of  tbe  circumference  of  the  base,  the 
measure  of  the  area  of  the  surface  of  the  cone  is  |^  x  a  x  c. 

5.  Where  a,  b_,  and  c  are  the  measures  of  the  heighi, 
length,  and  width,  respectively,  of  a  rectangulai'  parallel- 
opiped,  the  measure  of  its  volume  is  a  x  I)  x  c. 

().  Where  h  is  the  measure  of  tlie  height  of  a  cylinder, 
and  A  is  the  measure  of  the  area  of  its  base,  its  volume 
is  measured  by  h  x  A. 

7.  Where  h  is  the  measure  of  the  height  of  a  prism  and 
A  the  measure  of  the  base,  the  volume  is  measured  by 
h  X  A. 

8.  Where  li  is  the  measure  of  the  height  of  a  wedge, 
and  A  is  the  measure  of  the  area 'of  its  base,  the  volume 
is  measured  by  ^  x  h  x  A. 

9.  W^here  h  is  the  measure  of  the  height  of  a  pyramid 
oi  cone,  and  A  is  the  measure  of  the  area  of  the  base,  the 
volume  is  measured  by  ^  x  h  x  A. 

10.  Where  c  is  the  measure  of  the  circumference  of  a 
circle^  and  r  is  the  measure  of  the  radius,  c  =  2  r  r. 

11.  The  measure  of  tba  area  of  a,  circle  is  rr  r'-. 

12.  The  measure  of  tne  area  of  tfte  surface  of  a  sphere 
is  4  -  r-. 

13.  The  measure  of  the  volume  of  a  sphere  is  |  -  r'*. 
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14.  The  nueasure  of  the  area  of  a  trapezium  (4:  Pid'--rl 

a  +  b 


fipfure,  having-  two  parallel  sides),  is 


X  h,  Avherea  and 


h  are  the  measures  of  the  parallel  sides  and  h  the  meas- 
ure of  the  altitude. 

NoTK. — If  a  (liagonalbe  diawii,   it   divides  ilio  trapo/iuni    into  two 
triangles,  whose  altitudes  are  eijnal. 

1.  A  ladder,  30  tVu-t  long,  stands  upright  against  a  Avail. 
Find  how  far  the  bottom  of  the  ladder  must  l)e  jmlied  otit 
to  lower  the  top  (>  feet. 

2.  A  ladder,  40  feet  long,  is  ])laeed  so  as  to  reach  a  win- 
dow 24  feet  hig-h  on  one  side  of  a  street,  and  fiom  tln^ 
sanui  spot  it  will  reach  a  Avindow  oi;  fec^t  high  on  the  other 
side  of  the  street.     Find  the  bn^adth  of  the  street. 

3.  The  radius  ofr,  circle  is  2«)  inches;  the  perpendicu- 
lar, drawn  from  the  centre  on  a  chord,  10  inches.  Find  the 
length  of  the  chord. 

4.  The  side  of  a  square  is  8  feet.  Find  the  area  of  a 
circle  described  about  it. 

5.  The  radius  of  a  circle  is  4  feet ;  from  a  point  7  feet 
from  the  centre,  a  tang-ent  is  draAvn  to  the  circle.  Find 
the  length  of  the  tangent. 

fi.  A  foot  path  g'oes  up  the  side,  and  then  along  the  end 
of  a  rectangular  field^  2 Hi  yards  long  and  1!)5  broad. 
"What  distance  will  be  saved  by  outting  rig-ht  across  in 
the  direction  of  the  diagonal  ? 

7.  A  gas-jet  is  11  feet  aboA^e  tin?  pavement.     Hoav  far'^ 
must  a  man,  Avho  is  5  feet  10  inches  high,  stand  from  it 
so  as  to  cast  a  shadoAV  7  ft.  long? 

8.  Find,  in  inches,  the  side  of  the  greatest  square  stick 
of  timber  Avhich  can  be  cut  from  a  ti'ce  Avhose  circumfer- 
ence is  12  feet. 

1).  What  is  the  surface  of  a  board  IS  in.  Avide  at  one  end, 
25  in.  at  the  other,  and  !(>  feet  long? 


/ 


10.  A  cubic  foot  of  gold  is  extended  bv  hammering  so 


as  to  coA^er  an  area  of  3  acres.     Find,  correct  to  7  places  of 
decimals,  its  thickness  in  a  decimal  of  an  inch. 
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A  11.  x\  room  is  21  feet  lon^,  18  feet  hronrl,  and  7  feet 
hij^li.  What  length  of  titriiit;'  will  reach  from  any  eornfcr 
of  the  fhjor  to  tlie  fartliest  eonier  of  tlie  ceiling- ? 
/  12.  Find  tlie  expense  of  pnvin^  a  rond  of  tin;  iinifonn 
breadth  of  -1  ynrds  around  the  inside  of  a  reetMn^nUir 
l)ieee  of  ^Tound,  th(^  ]en^»"th  of  which  is  85  yards  and 
hreadtjj  5(5  yards,  the  cost  of  paving  bein^*  25  cents  per 
scpinrc^  yfird. 

13.  The  radius  of  a  cireUi  is  2   feet.    Find  the  whole 
perimeter  of  its  semicircle. 
(^      H.  The  whol(!  perimeter  of  a  semicircli',  is  80  inches. 
Find  its  radius. 

1;").  Find  in  feet,  to  three  decimal  places,  the  side  of  a 
square  containing*  2|  acres. 

1  ().  The  two  sides  of  an  isosceles  triangle  measure  fif) 
feet  eacli,  and  tlie  base  is  50  feet.     What  is  the  altitude  ? 

17.  A  square  ilfeld  contains  J  of  an  acre.  Determine  the 
length  of  a  side  of  the  field,  coriect  to  the  nearest  inch. 

18.  A  line  rea(?hing  from  the  top  of  a  i)recipice  130  feet 
high  on  tlie  bank  of  a  river,  to  the  opposite  sidi^,  is  880  feet 
long.     How  Avide  is  the  river? 

19.  The  end  of  a  round  sticlt  of  timber  is  8  feet  in 
diameter.  What  will  be  the  size  of  the  largest  square 
stick  that  can  be  liewn  from  it  ? 

20.  A  rectangular  piece  of  ground  is  00  yards  long  and 
'  contains  \  of  an  acre.     It  contains  a  grass  plot  bordertid 

by  a  walk  (>  feet  wide.     Find  the  area  of  the  ]tlot. 

21.  The  ecpiatoi'ial  cireuniference  of  the  earth  is  about 
25,000  miles.  What  is  the  length  of  a  degree  of  longitude 
at  the  equator  ? 

22.  Find  liow  many  persons  can  stand  in  a  room  measur- 
ing 15  feet  by  9  feet,  supposing  each  person  to  require  a 
space  27  inches  bv  18  inches. 

23.  The  sides  of  a  quadrilateral  flehl  are  20,  80,  25,  82 
chains  respectively,  and  the  diagonal  joining  the  first  and 
third  corners  is  40  chains.     Find  its  area  in  square  yards. 

24.  A  ladder,  standing  upright  beside  a  wall  50  feet 
high,  just  reaches  the  top.  How  far  may  the  foot  of  the 
ladder  be  removed  from  the  wall,  and  still  reach  within 
11  inches  of  the  top  ? 
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25.  Find  the  length  of  a  ladder  and  the  width  of  the 
street,  if  when  one  end  of  the  ladder  is  jjlaced  against  Ha- 
waii at  the  side  of  the  street  it  reaches  a  height  of  24  feet, 
and  when  it  is  turned  and  placed  against  a.  wall  on  the 
opposite  side  it  reaches  a  height  of  18  feet,  and  forms, 
with  its  first  position,  a  right  nngle. 

20.  The  sides  of  a  triangle  are  21,  43,  35  feet  respec-,^^ 
tivelv.     Find  its  area.  ^^ 

27.  The  diameter  of  a  carriage  wheel  is  30  inches ;  And 
how  many  tui-ns  the  wheel  makes  in  ti'avelling  one  mile. 
P^    28.  A  road  runs  around  a  circular  shrubbery  ;  the  outer^ 
circumference  is  5(tO  i'd'.t,  and  the  inner  4 20  feet.    Find  the^ 
breadth  of  the  road. 

29.  The  difference  between  tlie  diameter  and  the  cir- 
cumference of  a  circle  is  12  feet.     Find  its  area. 

30.  Find  the  area  of  a  triangular  field  whose  sides  are 
21  yds.,  19  yds.^  23  yds.  2  ft.,  respectively. 

/'    31.  How  many  square  feet  in  a  board  12  feet  long,  18 
finches  wide  at  one  end  and  24  inches  wide  at  the  other? 

32.  The  distance  to  the  top  of  a  certain  mountain  is  IJ 
miles,  and  the  circumference  of  the  base  4-7  miles.  What 
is  the  area  of  its  surface^  supposing  it  to  be  a  cone  ? 

33.  A  square  space  containing  150  sq.  yds.  is  to  be 
lengthened  by  4  feet  3  inches  in  one  of  its  dimensions,  and 
shortened  by  3  feet  4  inches  in  the  other.  What  Avill  then 
be  its  area  ? 

34.  What  is  the  diameter  of  a  wheel  which  turns  round 
1000  times  in  travelling  a  mile  ? 

35.  Find  how  many  trees  there  are  in  n  wood  half  a 
mile  long  and  50  rods  wide,  supposing  on  an  average  four 
trees  grow  on  each  square  chain. 

3().  Tlu?  diagonals  of  a  rhombus  are  30  and  35  feet  re->. 
si)ectively.     Find  its  area.  ^ 

37.  Find  tlu^  width  of  a  circular  path  containing  120 
sq.  yards,  which  surrounds  a.  circular  pond  whose  circum- 
ference is  220  yards. 

38.  The  shadow  of  a  man  standing  upright  and  5  ft. 
10  in.  liigh,  was  measured  and  found  to  be  7  ft.  5  in.  ;  the 
shadow  of  a  pole,  measured  at  the  s[ime  time,  was  found 
to  be  29  ft.  8  iu,     Ueterniine  the  length  ol-  the  pole, 
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^-■^30.  Find  the  voluiuc  of  a  t'ru«tuiii  ufa  cone,  the  radii  c a 
whoisi'  ends  are  7  ft.  and   li*  ft.    t  in.   respectively,  and    \ 
wliose  altitude  is  1>  feet. 

/  40.  Find  the  dimensions  of  a  reetanVl^'  eontaininji:  240 
sii-  i't.,  if  its  lenj^tli  is  to  its  Avidth  as  .•>  to  2. 

M.  SiiiJpose  that  the  planet  Merenry  describes  in  HH 
days  a  circle  around  the  sun^  ol"  Aviiicii  tlie  radius  is 
.'JTOOOOOO  miles  ;  find  the  numher  of  miles  described  by  the 
planet  in  one  second.  ♦Iliw 

42.  A  laddei'  42  feet  lon^',  placed  Avith  its  fo^f^l^feet; 
from  a  Avail,  reaches  within  .S  feet  of  the  toj).  IloAViiear 
the  Avail  must  the  foot  of  the  ladder  be  brought  that  it  may 
reach  the  top  ? 
^  4.-).  An  electric  light  is  18  feet  above  the  g-roiind.  What 
r  Avill  be,  the  length  of  the  shadoAV  of  a  man  (>  feet  in  height, 
if  he  stands  1()  feet  from  the  post  on  Avhich  the  light  is 
placc^d  ?  '• 

^^^^     44.  One  side  of  a  quadrilateral  field  measurtis  25  jo<ls, 
the  sid(^  opposite  and  parallel  to  it  measures  3()  rods^  and 
the  distance  between  the  tAvo  sides  is  12  rods.     Find  the, 
area. 
^,»^    15.  AVhich  requires  the  most  fence,  a  circular  field  la 
^  rods  in  diameter,  or  a  sipmre  one  Avliose  side  is  14  rods  ? 
^      M).  The  depth  of  Avater  is  7  feet  in  a.  circular  cistern, 
the  circumference  of  Avhose  basii  is  20  feet.    Find  the  depth 
of  \\\(\  same  ((uantity  of  Avater  in  anotlier  cistern,  the  peri- 
meter of  Avhose  s<fU((re  bast;  is  20  feet. 
^^     47.  The  parallel  choi'ds  of  a  circular  zone  are  12  and  Ui,  ^^ 
-^  ,aT»(rits  breadth  11.     AVhat  is  the  diameter  of  the  circle  ?   ^"^^ 
48.  A  rectangular  garden  is  to  be  cut  from  a  rectangu- 
lar field   so  as  to  contain    :|   of  an  acre  ;  one  side  of  the 
lield  is  taken  for  one  side  of  the  plot,  and  measures  2?, 
chains.     Find  the  length  of  tho  other  side. 

h).  The  length  of  (tne  of  the  diagonals  of  a  ([uadrilateral 
is  40  feet,  and  the  lengths  of  the  perpendiculars  on  this 
<liagonal  from  the  opposite  angles  of  the  (piadrilateral  are 

12  ft.  4  in.,  and  H'25  ft.  respectively.    Find  the  area  of  the 
quadrilateral. 

50.  Find  the  diagonal  of  a  square  Avhose  area  1:5 14  square     \y 
Inches. 
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81.  The  area  of  a  chess  board,  having  8  squares  along 
each  side,  is  80  square  inches.  Find  the  length  of  a  side 
of  one  of  its  s(i[uares. 
»  52.  A  ladder  is  to  be  placed  so  as  to  reach  a  window, 
the  sill  of  which  is  70  feet  from  the  ground  ;  the  foot  of 
the  ladder  cannot  be  brought  nearer  than  30  feet  from 
the  wall.     What  length  of  ladder  will  be  sufficient? 

53.  A  rectangular  field  is  40  rods  in  length  and  30  yds. 
in  widtliu  Find  in  feet  the  side  of  a  square  field  of  equal 
area. 

e  54.  A  room  is  20  feet  long,  16  feet  wide,  and  12  feet 
high.  What  is  the  distance  from  one  of  the  lower  corners 
to  the  opposite  upper  corner  ? 

r  55.  What  is  the  volume  of  a  fmstum  of  a  square  pyr- 
amid, the  sides  of  whose  bases  are  18  and  25  feet  respect- 
ively, and  the  altitude  15  feet? 

56.  A  garden  roller  is  3  feet  7|-  inches  wide,  and  5  feet 
10§  inches  in  circumference.     How  much  ground  does  it 
pass  over  in  making  three  comi)lete  revolutions  ? 
#     57.  What  is  the  length  of  a  side  of  the  greatest  cube^ 
which  can  be  cut  from  a  sphere  1  inch  in  diameter? 

58.  A  rectangular  court  measures  21  ft.  6  in.  by  13  ft. 
4  in.     Find  the  cost  of  paving  it  at  6  pence  a  square  foot. 

59.  Find  the  difference  between  the  perimeter  of  a 
square  field  containing  22  J  acres,  and  the  perimeter  of  a 
rectangular  field  of  equal  area,  the  length  of  the  latter 
field  being  to  its  width  as  4  to  3. 

^    60.  Find  the  area  of  a  circular  path  the  outer  cijKHpn- 
^fercnce  of  which  is  110  yards,  and  the  inner  88  yarA.      m 

61 .  Find  the  number  of  gallons  of  water  in  a  tank  which 
is  in  the  form  of  a  rectangular  parallelepiped,  8  feet  wide, 
10  feet  long,  and  9  feet  deep,  if  it  is  fn!l  of  water. 

62.  Find  the  difference  in  feet  between  the  perimeters 
of  a  circular  and  a  scjuare  field,  if  each  contains  2  acres. 

63.  Find  the  number  of  cedar  blocks  required  to  pave 
a  street  40  feet  wide  and  300  yards  long,  supposing  that  a 
block  occupies  24  sq.  inches. 

64.  How  many  gallons  of  water  will  a  cistern  contain, 
the  diameter  of  whose  base  is  8  feet,  and  which  is  4  feet 
deep  ? 
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65.  How  fnst  muit  the  water  rise  in  a  well  whose  di- 
ameter is  7  Ibet,  so  that  it  may  reiiiahi  the  same  depth 
when  a  pump  is  emptying  it  at  the  rate  oi'  ^  of  a  ton  of 
water  per  hour  ? 

66.  If  we  consider  the  earth  a  sphere  whose  diameter  is 
8000  miles_,  find  the  scale  in  iiiiUis  per  incli  by  which  its 
surface  must  be  represerited  on  a  g-lobe  whose  diameter  is 
1  foot. 

67.  Find  the  number  of  cords  of  Avood  in  a  cylindrical 
stick  of  timber,  the  length  being*  40  feet  and  the  circum- 
ference 22  feet. 

OS.  Find  tlie  area  of  a  triangle  whose  sides  are  41'2(», 
3.) -4  and  2i)-2  varus  resi)ectivelv. 

69.  Find  the  area  of  tlie  uniform  circular  walk  2  vards 
wide,  surrounding  a  circular  pond  which  contains  2^ 
acres. 

70.  Find  the  whole  surface  of  a  hemispherical  bowl 
whose  inner  diameter  is  4  inclies,  and  outer  (>  inches. 

71.  Compare  the  volumes  of  a  right  circular  cone  and 
a  cvlinder  of  the  same  altitude  and  base. 

0  72.  A  tree  breaks  oif  acertiiin  distance  from  the  ground, 
and  has  its  top  resting  on  the  ground,  so  that  the  two 
parts  of  the  tree  and  the  ground  form  n.  right  angled 
triangle.  The  height  of  the  stump  is  12  fect_,  and  the  dis- 
tance of  the  top  from  the  butt  is  3 1  feet.  Find  the  total 
length  of  the  tree. 

73.  A  circular  pond  wliich  is  4  miles  in  diameter  has  a 
driveway  around  it.  A  man  v\'isliing  to  reach  a.  i)oint 
directly  across  the  pond  from  Avhej'e  he  stands,  can  drive 
at  the  rate  of  ten  .miles  an  hour  and  row  at  the  rate  of  (i 
miles  an  hour.     Which  is  the  speedier  way  V 

74.  A rectanguhir  field  containing  3  acres,  is  surrounded 
by  a  road  of  the  uniform  widtii  of  (>('»  feet,  the  total  area  of 
the  road  being  3  axres  3<'>  S(|.  rods.  Find  the  length  and 
widtli  of  the  field. 

75.  Aside  of  a  square  field  is  36  rods.  Find  a  side  of  a 
square  field  3  times  as  largo  as  it. 

76.  Iron  being  nearly  8  times  as  heavy  as  an  equal 
volume  of  water,  find  the  weight  of  a  solid  sphere  of  iron 
whose  radius  is  3  inche:3. 
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»  77.  Find  the  edge  of  a  cube  which  is  o  times  the  volume, 
of  a  cube  whose  e6j!;e  is  2  inches. 

*  78.  Each  edge  of  a  cube  is  diminished  ])y  i  of  itself,  h} 
what  fraction  of  itself  is  tlie  volume  diminished? 

•  71).  Compare  the  volumes  of  two  spheres  whose;  radii  are 
in  the  ratio  of  2  to  3. 

»  80.  The  diameter  of  a  circle  is  130  ft.  :  the  breadtii  of  a 
zone  is  G4  i'eet ;  and  one  of  the  parallel  chords  120  feet. 
Find  the  other. 

f  81.  A  house  is  GO  feet  long  and  25  feet  broad.  In  a 
ground  plan  of  that  house  tlu'  length  is  5  inches.  AVhat 
ought  to  be  th(^  breadth  ? 

1    82.  A  board  is  8  inches  broad  ;  what  length  must  be 
cut  off  to  make  a  square  yai'd  of  surface  (on  one  side)  ? 

83.  What  is  the  superlicial  area  of  the  outside  of  a  box 
whose  dimensions  are  D,  10,  ~l  iViet  respectively*? 

84.  The  base  of  a  triangular  held,  containing  1  acre, 
is  90^  yards  in  length.     Wliat  is  the  altitude  ? 

85.  A  room  is  24  feet  by  20  f(!et ;  in  the  central  part  is 
a  carpet  which  measures  21  feet  by  17  feet.  Find  the  cost 
of  painting  the  I'est  of  the  floor  at  12  cents  a  s(|uare  yard. 

8G.  Find  how  many  square  llower  beds  4  feet  to  the  side, 
can  be  arranged  in  a  scjuare  ])l()t  Avliose  side  is  7  feet. 

87.  The  perimeters  of  a  squai'e  and  a  rectangle  are  eacli 
40  inches.  Find  the  diffeicnce  in  their  areas,  if  the  sides 
of  the  rectangle  are  in  the  ratio  1  to  3. 

88.  The  Aveight  of  iron  is  found  to  be  about  7-7  times  as 
heavy  as  that  of  an  eipial  volume  of  water.     Find  the 

weight  of  a  rectangular  box,  without  a  lid,  lull  of  Avatcr,  1  Aju^jtJL 
if  the  outer  dimensions  of  the  box  are  4,  5,  (rlteet,  resjK'c    ^^T*"^ 
tively,  and  the  iron  is  1  inch  in  tliickness, 

H\K  The  rent  of  a  scjuare  field,  at  ^12  an  acre,  is  iB132.24. 
Find  the  cost  ol'  })Utting  a  feiu'e  aiound  it  at  35  cents  a 
yard. 

DO.  The  ^sidcs  of  a  triangle  are  13,  14  and  15  feet,  re- 
spectively. Find  the  perpendicular  from  tlie  opposite 
angle,  on  the  14  foot  side. 

91.  The  radius  of  the  outer  boundary  of  a  ring  is  14 
Indies,  and  its  area  is  4G:I  sq.  in.  Find  the  circumference 
of  the  inner  boundary. 
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t>2.  Find  th«  cost  of  ])a  vinp  a  road  of  the  uniform  br«adth 
of  4  yards  around  tlio  inside  of  a  rectangular  piece  of 
ground,  the  lengtii  of  which  Ih  85  yards  and  the  breadth 
50  yards,  the  cost  of  i»aving  being  20  cents  a  scjuare  yard. 

93.  IIow  ni:iny  phuiks,  2  inches  tiiick,  van  ho,  Hawed 
''^'"^innw  a  log  10  feet  in  circumference,  allowing  \  of  an  inch 

for  eacii  saw  cut,  and  2  slahn,  each  at  Icjist  5  inches  thick, 
to  be  cast  aside  ? 

94.  An  elm  tree  partially  broke  ott',  and  fell  with  its 
'''"'^top  on  tiio  ground.     If  the  height  of  the  break  is  15  feet 

above  the  ground,  and  the  distance  from  the  foot  of  the 
tree  to  the  i)oint  wliere  the  top  reaches  the  ground  is  6H 
feet ;  what  was  the  entire  height  of  the  tree  before  it 
fell  ? 
^^  95.  How  many  sijuare  yards  of  canvas  will  be  required 
^  to  make  a  conical  tent  9  feet  high  and  having  a  base  of  4 
feet  radius,  no  allowance  being  made  for  seanis  ?  ^  " 

96.  How  many  gallons  of  water  will  a  circular  vat  con- 
tain that  measurcis  12  feet  across  the  bottom,  15  feet  across 
the  top,  and  6  feet  deep? 

97.  How  many  yards  of  pa})er  27  inches  wide  are  re- 
quired to  pai)er  the  walls  of  a  room  18  feet  long,  12  feet 
wide  and  11  feet  high? 

98.  A  square  and  a  rectangular  field  have  the  sam<^ 
])erimeter,  100  yards.  The  length  of^the  rectangular  field 
is  4  times  its  width.  Which  ctmtains  the  greater  area, 
and  how  much  ? 

99.  If  it  costs  $448  to  fence  a  square  iitad  at  $4.40  a 
rod,  what  wouhl  it  cost  to  fence  t!uj  same  amount  of  land 
in  the  form  of  a,  rectangle  whose  sides  are  in  the  ratio  of 
9  to  16? 

100.  Find  the  width  of  a  rectangular  li(^ld  wiiich  con- 
tains 12  acres,  and  which  measures  24  chains  in  length. 

101.  The  radius  of  a  circle  is  8  feet.  Find  the  circum- 
ference of  another  circle  of  ■^-  the  area. 

102.  The  area  of  a  triangle  is  3|  square  metres,  and  its 
altitude  2\  linear  metres.  What  is  the  length  of  the  base 
in  feet  ? 

103.  The  sides  of  a  triangle  measure  14,  12,  9  chains, 
respectlrely.     Wlmt  is  Its  area  in  square  yards  ? 
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104.  The  tiide  of  a  ff(|uarfi  i«  40  yards,  it§  comers  *r«  ©nt 
oft'  80  as  to  form  a  regular  octagon  (8  sides).  What. is  tb« 
area  of  the  octagon? 

/  105.  What  is  the  vohinie  of  a  cube,  if  the  distance  from 
one  of  the  corners  at  the  base  to  the  extreme  of)posite  cor- 
ner on  the  top  is  4  feet  ? 

10().  The  inner  ciicumference  of  a  circular  drive  is  1050 
yards,  and  the  width  of  the  drive  is  35  feet.  Find  the  outer 
circumferi'nce. 
y  107.  lIoAv  many  yards  of  })ap(!r  32  inches  wide,  with  a 
ytattern  every  1  ft.  3  in.,  are  rec^uired  to  paper  tlie  walls 
of  a  room  20  ft.  long,  12  ft,  wide,  and  12  ft,  high? 

108.  Find  the  cost  of  tlu^  material  for  fencing  a  square 
field  containing  10  acres  with  a  barbed  win^  fence,  if  the 
wire  costs  3  cents  a  yard,  and  there  are  five  wires  in  thi^ 
fence,  and  if  the  posts  cost  8  cents  apiece,  and  are  placed 
8  feet  apart. 
/^  109.  Find  the  length  of  an  arc  which  subtends  an  angle 
of  75°  at  the  centre  of  a  circle  of  12  inch  radius. 

110.  A  pond  whose;  area,  is  4  acres,  is  frozen  over  with 
ice  6  inches  in  thickness.  If  watta*  expands  10%  in  freez 
ing,  find  the;  weight  of  the  whole  of  the  ice  in  tons, 

111.  The  earth  which  is  excavated  from  a  cellar  is  twice 
as  heavy  as  an  ecjual  volume  of  watc^r.  Find  the  weight 
of  earth  removed  in  digging  a  cellar  40  iW.t  long,  32  feet 
wide,  and  8  feet  d(;ep. 

112.  Find  the  cost  of  paving  with  asphalt  a  Avaik  0  feet 
wide,  around  the  outsidi;  of  a  block  30  yards  wide  and  50 
yards  long,  jit  i*1.50  per  sejuare  yard. 

113.  A  camil  12  miles  long,  has  an  average  width  of  7 
yds.,  and  is  5  feet  deep;  how  soon  would  the  excavation 
of  it  be  completed  by  400  men,  each  removing,  on  the 
average,  20  cubic  yni'<ls  per  day? 

114.  A  factory  hns  150  Avindows,  V>0  of  which  severally 
contain  IG  panels  each  ])Mne  being  8  inches  by  12  inches, 
and  the  remaining  AvindoAvs  severally  contain  12  panes, 
each  pane  being  7  inches  by  14  inches.  Find  the  cost  of 
glazing  the  whole  at  25  cents  per  square  foot. 

115.  Find  the  side  of^a  square  which  is  equiA^alent  tn 
area  to  a  circle,  Avhose  circumference  is  55  inches. 
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I  U).  A  f^quarc  Held  contuiiiH  12!M»  h(|.  yds.  Find  thfarea 
of  a  rcctaiiffuljir  Held  'whoHt;  length  is  d()ul)l('  its  l)readtli, 
and  wliicii  has  a  iHTliiictci'  i'<|nal  to  that  of*  the  scjuare 
ticUl. 

1 17.  If  the  |H'('ssnr«'  of  1')  |»onnds  to  the  sijiiarc  inch  Ix' 
npplit'd  to  a  I'irculnr  plntcL*  feet  in  dianK'ter,  tind  the  total 
pressure. 

118.  The  inner  (liaMieter  of  a  eireular  building-  is  112 
feet,  and  tlie  thickness  of  tlie  uall  is  22  inches.  Find  how 
numy  s(iuare  feet  t)f  jj^ronnd  tiie  base  occupies. 

11*.).  Find  tlie  ladius  of  a,  cireh'  wiiicii  is  e(|uivalent  in 
area  to  a  scjuare,  tlie  sidc^  of  Avhich  is  lU  inches. 

120.  Find  the  area,  in  acres  of  a  »;U{ulrilateral,  wliose 
diji^onal  is  80  chains,  and  the  pei-pendicular  from  tlie 
oi>i)Osite  anj^h'!^  to  it  2*.>  clniins  anil  2;i  cliains  respectively. 
^  121.  Find  the  area  of  the  sector  of  a  circle  whos(^  radius 
is  r>0  yards,  the  arc  of  the  sector  })eing'  280  yards  in 
len^Cth.  ' 
V  122.  What  is  the  volume  of  a  sphere  whose  surface  is 
CdO  scpiare  inches? 

123.  How  many  i)ails  of  water  may  he  contained  in  a 
cylindrical  eistern  4  feet  deep,  having  a  diameter  of  (>  feet, 
if  each  pail  contains  12  quarts  ? 

124.  Find  tlx'  diflerence  in  the  ])erimeters  of  two  fields, 
each  containing-  2^,  acres,  one  bein^jf  scpmn;  and  the  other 
rectangular,   its  length  being  I  times  its  width. 

s|_12r).  A  garden<'r  wishes  to  lay  out  a  flower  bed.  He 
first  lays  out  a  scpiare,  4  fV-et  to  the  edge,  then  with  a  radius 
of  2  feet,  and  the  4  corners  as  eenlres,  he  describes  4  equal 
circles.  The  part  of  the  scjuare  enclosed  l)y  the  arcs  of 
th(^  circles  he  makes  into  a  flower  bed.  Find  its  area 
and  its  ]>erimeter. 

12(».  A  sti'ing  is  wound  arctund  a  s(|nare  l)lock,  edge  2 
inches.  Su])[»osing  tlu^  string  to  be  unwound  in  the  plane 
in  whicl;  it  is  now  situated,  and  always  kept  stretched, 
find  the  length  of  the  eurve.  which  may  be  traced  by  the 
extremity  of  the  string  in  one  eom}>lete  revolution. 

127.  In  the  preceding  example,  tind  the  length  in  two 
complete  revolutions. 

128.  Also,  ill  2.^  revolutions.    * 
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y  120.  Three  e«|uai   circles  of  nidius  ;{  feet  each,   touch 
one  another  exttwnally.     Find  the  area  of  the  ftpaee  en-    *^ 
closed  |»y  the  arcs  hrtween  the  toiU'hing  itoiuts. 

l.U).  On  \\u'  sides  of  a  right  an,%^led  trijingle,  s(|uar('sar(^ 
described  towards  the  outsidi;  of  th(^  triangle.  If  tlu^  sid<'s 
wliich  include  the  right  angle  are  5  and  12  inches,  r«'- 
s|»<'Ctively,  find  tlu^  total  space  enclosed  by  the  outside  ])eri- 
niet(U'  ;  also,  tind  the  perimeter. 

l.'M.  Over  what  area  can  a  cow,  which  is  tethiu'ed  with 
a  rope  40  feet  long,  graze? 

132.  How  many  rows  of  desks  can  ha  arranged  length- 
wise in  a  room  30  i'vx^t  long  and  24  feet  wide,  if  each 
desk  is  20  incht^s  wide,  and  the  spaces  along  the  walls  and 
between  the  rows  arc  each  to  be,  at  least,  2  feet  wide? 

133.  Find  the  cost  of  carpeting  (without  piecing)  a  room, 
18  ft.  Bin.  long,  17  ft.  1 1  in.  wide,  with  carpet  2  ft.  Avide, 
at  iBl.75  a  yard,  the  carpet  running  lengthwise,  and  with- 
out any  pattern. 

4^  134.  The  area  of  a  sector  of  a  circle  is  230  sq.  ft. ;  the 
angle  of  the  sector  is  ."lO".  Find  the  whole  ])erimeter  of 
the  sector. 

135.  A  conical  tin  vessel  has  a  lid  ;  the  dianu^tei*  of  the 
lid  is  24  inches,  and  the  depth  of  tin;  vessel  is  18  inches. 
How  many  scjuare  fec^t  of  tin  does  the  whole  outer  surface 
1  (resent? 

/  13f).  A  gardener  lays  out  a  flower  bed  in  the  following 
manner : — He  lays  out  a  square,  whose  side  is  (>  feet ;  on 
each  side  as  diameter  and  towards  the  outside  of  tlu; 
square,  he  describes  semicircles.  >'ind  the  area  of  the 
whole  plot  enclosed;  also,  find  the  perimeter  of  it. 

137.  The  sides  of  a  triangle  are  13,  14,  15  inches,  re- 
spectively. H's(iuares  are  described  on  the  sides  towards 
the  outsi(ie  of  the  triangle,  find  the  perimeter  of  the  figure 
and  the  whole  spac3  occupied  by  it. 

138.  In  the  preceding  example,  if  equilateral  triangles 
are  described  instead  of  S(]uares,  find  the  perimeter  and 
the  space  enclosed  by  it. 

•  131).  The  radius  of  a  circle  is  8  feet ;  two  parallel  chords 
are  drawn,  each  equal  to  the  radius.  Find  the  area  of 
the  zone  between  the  chords. 


2()() 


AlUTHAfKTTO. 


-    'H 


i:,l: 


V 


140.  A  circular  shrubhory  is  surronnded  by  a  road,  of 
uniform  bivjidth,  the  inner  side  of  tlie   road   measuriiiii' 
;}l)()  yds.  in  circumference,  and  tiie  outcir  side  120.     Wluit 
(luantity  of  g-round  does  the  road  cover? 

111.  If  the  diameter  of  tire  (sarth  is  8000  niih^s,  what 
is  the  diameter  of  Saturn,  wliich  is  1000  times  its  Imlky 

142.  Find  the  volume  of  the  greatest  sphere  which  can 
be  cut  out  of  a  cubical  block^  whose  edg'e  is  .'5  inches. 

lys.  Find  the  solid  contents  of  a  rubber  ball,  4  inches  in 
diameter,  which  has  a  hollow  in  it  2  inches  in  diameter. 

144.  If  a  pipe,  3  inches  in  circumference,  can  fill  a  cis- 
Un'n  in  2  hours,  in  what  time  can  a  pipe,  4i  inches  in  cii-- 
cumfer.ence,  till  it? 

145.  I'Mnd  the  cost  of  paving  a  walk,  2^  feet  wide,  around 
the  outside  of  a  square  court,  containing'  I'.Misq.  yds.,  at 
20  cents  a  square  foot. 

11»).   The    radius   of  a  circle   is   12   feet:  two  T)arallel 

7  1 

chords  are  drawn  on  opposite  sides  of  the  centre,  one  sub- 
tending- at  the  centre  an  ang'le  of  00°,  and   the  other  an 
ang-le   of  90°.     Find  the  area  of  the  zone   between  tiie  • 
chords. 

147.  A  tield  is  ten  thousand  times  as  larg'e  as  the  plan 
which  has  been  made  of  it.  Find  what  leng-th  in  the  plan 
vrill  represent  a  leng-th  of  24  yards  in  the  lield. 

±48.  One  extremity  of  a  string  is  listened  to  the  corner 
fof  a  square,  edge  3  inches,  and  the  string  is  then  wound 
around  the  square  ;  if  the  string  is  kept  stretched  in  un- 
Avinding  it,  find  the  area  of  the  space  enclosed  by  the  string- 
after  it  is  unwound  and  the  line  marked  out  by  its  ex- 
tremity in  one  complete  revolution. 
-^  149.  In  the  preceding  example,  if  the  end  which  is 
fastened  to  the  square  was  attached  to  it  at  the  mid(Ue 
point  of  a  side,  find  the  area. 

150.  The  area  of  a  sector  is  115  s(|.  in.,  tlK'  area  of  the 
circle  is  275  sq.  in.     Find  the  arc  of  the  sector. 
^    151.    What  is  the  depth  of  a  (>  gallon  pail   tliat  is   12 
inches  across,  the  sides  being  upright  ? 
■  152.  A  circle  and  an  equilateral  triangle  have  equal 
^  perimeters,  each  being  30  inches ;  tind  the  difference  of 
their  areas 
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153.  4  moat  .^9    fft<=»t  wide  surrounds  «   rastj#   T^'hioh  > 
stands  on  a  circular  piece  of  ground.  « What  is  the  area  of 
the  space  occupied  by  the  moat,  if  the  inner  circumference 
of  it  is  796  yards  ? 

154.  Assuming  the  earth  to  be  a  sphere  whose  diameter 
is  7913  miles,  find  the  length  of  a  deg-rec  of  longitude  at 
the  equator.    G  i  '  0%  ry^\ 

j_  155.  In  the  preceding  example,  find  the  length  of  a  de- 
'gree  of  longitude  in  60  degrees  north  latitude. 

156.  Also  in  45"  north  latitude. 

157.  A  cistern  is  12  ft.  4  in.  long,  by  8  ft.  G  in.  wide. 
Find  how  many  inches  the  surface  will  sink  if  280  gallonK 
are  drawn  oft'. 

158.  A  box  is  without  a  lid  ;  if  the  external  length  is  3 
ft.,  width  2  ft.,  depth  1  ft.  6  in.,  and  the  thickness  of  the 
material  is  1  in,,  find  the  number  ot  cubic  inches  of  the 
material. 

159.  The  wall  of  China  is  1500  miles  long,  20  feet  high, 
15  feet  wide  at  the  top,  and  25  feet  at  the  bottom.  F?.nd  how- 
many  cubic  yards  of  material  it  contains, 

160.  Find  how  many  cubic  feet  of  earth  must  be  dug 
out  to  make  a  Avell  3  feet  in  diameter,  and  30  feet  deep. 

161.  One  extremity  of  a  string  is  fastened  to  a  corner 
of  an  equilateral  triangle,  side  5  inches,  and  the  string  is 
then  wound  around  rhe  triangle,  being  kept  taut,  when 
unwound.  Find  the  area  of  the  space  enclosed  by  the  string 
and  the  line  marked  out  by  its  unattached  extremity  in 
one  complete  revolution, 

162.  In  the  preceding  example,  if  the  end  Avhich  is  fas- 
tened to  the  triangle  was  attached  to  it  at  the  middle  point 
of  a  side,  find  the  area. 

163.  The  area  of  a  sector  is  90  square  feet ;  the  radius 
of  the  circle  is  15  feet.     Find  the  arc  of  the  sector. 

164.  The  length  of  a  triangular  prism  is  7  feet,  and  the 
sides  of  the  triangular  end  are  3,  4  and  5  feet,  respectively. 
What  is  its  whole  superficial  area  ? 

165.  The  diff'erence  between  the  radii  of  the  front  and 
hind  wheels  of  a  carriage  is  6  inches,  W- hat  are  the  lengtlw 
of  these  radii  if  the  front  wheel  makes  50  revolutions  moi'<« 
than  the  huid  one  in  going  a  mile  ? 
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j^  160.  At  what  distance  from  the  top  must  a  cone,  14  in- 
ches high,  be  cut  parallel  to  the  base,  that  the  volumes  ot' 
the  two  parts  may  be  equal  ? 

—  1()7.  A  vessel  in  the  form  of  a  right  circular  cylinder 
is  to  have  a  capacity  of  8  gallons,  and  the  depth  of  the 
vessel  is  to  be  equal  to  the  length  of  a  diameter  of  the 
end.     Find  its  depth. 

■—  168.  Find  the  number  of  cubic  yards  of  earth  dug  out 
to  make  a  tunnel  80  yards  long,  whose  section  is  a  semi- 
circle, with  a  radius  of  10  feet. 

.^^  169.  HoAV  many  pieces  of  money,  |  of  an  inch  in  diame- 
ter and  ^  of  an  inch  thick,  can  be  coined  from  material  in 
the  form  of  a  cu])e,  whose  edge  is  3  inches  ? 

170.  Find  the  cost  of  a  leaden  i)ipe  of  H  inch  l)ore, 
which  is  ^  inch  thick  and  20  feet  long,  at  8  cents  per 
pound,  supposing  that  a  cul)ic  fi)ot  of  lead  weighs  11500 
ounces. 

171.  The  altitude  of  an  equilateral  triangle  is  14  feet. 
Find  ill 3  length  of  a  side  and  the  area  of  the  triangle. 

172.  A  ladder,  Avhose  foot  rests  in  a  given  position,  just 
reaches  a  window  on  one  side  of  a  stret^t,  and  when  turned 
about  its  foot  just  reaches  a  Avindow  on  the  other  side.  If 
the  two  positions  of  the  ladder  be  at  right  angles  to  ench 
other,  and  the  heights  of  the  windoAVs  b.e  86  and  27  feet, 
respectively,  find  the  width  of  the  street  and  the  length  of 
the  ladder. 

178.  The  driving  wheel  of  a  locomotive-engine^  of 
diameter  7  feet,  makes  1  .V  revolutions  in  1  second.  Find, 
api)roximately,  the  number  of  miles  j)er  hour  at  which  tlie 
train  is  going. 

174.  Kowmany  inches  of  wire  are  necessary  to  make  a 
ligure  of  a  circle  and  a  square  described  nbout  it,  Aviien 
each  side  of  the  sijun  re  is  4  inches  V 

175.  The  large  hand  of  a  clock  is  11  feet  long.  How 
numy  yards  per  day  does  its  extremity  travel  ? 

176.  Find  tlie  int(U'nal  depth  of  a,  culiical  box,  which 
will  exactly  hold  8  gallons. 

177.  A  sovereign  is  |  of  an  inch  in  diameter,  and  ^^  of 
an  inch  in  thickness.  If  (SOOOO  of  them  be  melted  down 
and  formed  into  a  cube,  find  an  edge  of  the  cube. 
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178.  Find  how  many  gallons  are  eontained  in  a  vessel, 
which  is  in  the  form  of  a  right  cii'cular  cone,  the  radius 
of  the  base  being  8  feet,  and  the  slant  side  12  feet. 

179.  The  great  pyramid  of  Egypt  was  481  feet  in  height 
when  complete,  and  its  base  wna  a  scjuare  764  feet  in 
length.     Find  its  volume  in  cubic  yards. 

180.  A  solid  is  in  the  form  of  a  right  circular  cylinder, 
with  hemispherical  ends  ;  the  extreme  length  is  42  inches 
and  the  diameter  is  5  inches.     Find  the  volume. 

181.  Find  the  weight  of  gunpowder  required  to  fill  a 
hollow  sphere  9  inches  in  ditmieter,  supposing  that  30 
cubic  inches  of  gunpowder  weigh  one  pound. 

182.  The  radius  of  the  base  of  a  cylindrical  vessel  is  14 
inches  ;  a  block  of  stone  is  placed  in  the  vessel  and  is 
covered  with  water ;  on  removing  the  block  the  level  of 
the  water  sipks  4  inches.  Find  the  weight  of  the  block  of 
stone,  supposing  that  it  is  8  times  as  heavy  as  an  equal 
volume  of  water. 

182.  A  water-Avheel,  whose  diairieter  is  14  feet,  makes 
50  revolutions  per  minute.  Find,  approximately^  the 
number  of  miles  per  hour  traversed  by  a  point  on  the  cir- 
cumference of  the  wheel. 

184.  A  locomotive,  running  at  the  rate  of  35  miles  per 
hour,  has  a  driving-wheel  wliich  makes  4  revolutions  in  1 
second.     Find  the  diameter  of  the  wheel. 

185.  The  shaft  of  Pompey's  pillar,  which  is  situated  near 
Alexandria,  in  Kgypt,  is  a  single  stone  of  granite.  The 
height  is  90  feet,  tlic  diameter  at  one  end  is  00  inches,  and 
at  the  other  end  7  ft.  G  in.     Find  the  volume. 

180.  A  cask  full  of  water  Aveighs  480  lbs.  ;  the  cask 
when  empty  weighs  31  lbs.  Find  the  number  of  gallons 
the  cask  will  hold. 

187.  Find  the  a  rea.  of  t!u'  whole  surface  of  a  pyramid  on 
a  square  base,  having  its  other  fnces  equal ;  each  side  of 
the  base  is  35  feet,  and  the  height  of  the  pyramid  is  34 
feet  8  inches. 

188.  The  surface  of  a  sphere  is  equal  to  that  of  a  right 
*drcular  cylinder  ;  the  radius  of  the  base  of  the  cylinder 
'>*  4  inches,  iunX  t\\e  height  1  foot,    i'ind  the  volume  of 
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180.  The  volume  of  a  sphere  is  equal  to  tlint  of  the  rig-ht 
circular  cylinder  in  the  preceding*  (Example.  Find  the 
surface  of  the  s})hcre. 

190.  A  square  enclosure  has  a  side  tO  feet  in  lengtj^. 
In  front  of  it,  and  at  a  distance  of  40  feet  from  each  of  the 
two  nearest  corners,  a  cow  is  tethered.  If  the  tether  rope 
Is  100  feet  in  length,  and  the  cow  is  unahle  to  enter  the 
enclosure,  find  the  area  of  the  f^Tound  from  which  the  cow 
will  be  able  to  procure  the  grass. 

191.  How  many  times  larger  than  the  earth  is  the  sun, 
if  they  are  considered  si-liercs,  the  radius  of  the  earth  being" 
3;)r)()  miles,  and  that  of  the  sun  441,500  mihv?  ? 

192.  How  many  gallons  of  wine  are  contained  in  a  cask 
weighing  450  pounds,  if  the  cask  when  emi>ty  wcig'hs  20 
lbs.,  and  a  cubic  foot  of  wine  995  ounces? 

}.9,'i.  If  the  earth  be  reg-arded  as  a  sphere  7i>l2  niiler; 
in  diameter,  and  the  moon  a  sphere  21G0  miles  in  dip.me- 
ler,  how  many  times  the  bulk  of  the  moon  is  the  earth  V 

194.  A  ihit  roof  is  17  ft.  4  in.  long,  and  11)  ft.  4  in.  wide. 
Find  the  cost  of  covering  it  with  sheet  lead  ~,\.  of  an  inch 
thick,  sui)i;osing  that  a  cubic  inch  of  lead  Aveighs  ()-5 
ounces,  and  that  1  pound  of  it  costs  7  cents. 

195,  A  l)OX  with  a  lid  is  made  of  planking  11  inches 
thick.  If  the  external  dimensions  be  3  ft.  4  in.,  2  fi:.  0  in., 
and  1  ft.  8  in.,  respectively,  how  many  S(|uare  feet  of  phink- 
ing  does  it  contain? 

19i).  A  telegraph  Avire  is  70  kilometres  long",  and  2}^ 
millimetres  in  diameter.  Find  the  volume  in  cubic  deci- 
metres. 

197.  The  top  of  a  flag"  staff"  being-  broken  off  by  a  blast 
of  wind,  struck  the  ground  at  a  distance  of  1 5  feet  from 
the  foot  (»f  the  pole.  Find  the  height  of  the  Avhole  flag"-staff 
supposing  the  length  of  the  broken  piece  to  be  39  feet. 

198.  The  area  of  the  coal  field  of  l^oiiih  A'/ales  is  1000 
square  miles,  and  the  average  thickne.-;>  of  the  coal  is  ()0 
feet.  If  a  cubic  yard  of  coal  weig*h  2200  pounds,  and  the 
annual  consumption  of  coal  in  (ireat  Hritainl.e  70,000,000 
tons,  find  the  number  of  years  for  Avhich  this  coal  field 
alone  Avould  supply  Oreat  Britain  with  coal  at  the  present, 
rate  of  consumption. 
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199.  Find  the  number  of  gallons  of  water  which  pass  in  • 
5  minutes  under  a  bridge  20  ft.  G  in.  wide,  the  stream 
being  12  ft.  4  in.  deep,  and  its  velocity  2^  miles  per  hour. 
^  200.  Six  men  bought  a  grinding-stone,  ()5  inches  in  di- 
ameter, each  paying  one-sixth  part  of  tlie  expense.  They 
agree  to  grind  down  their  respective  shares  in  succession. 
If  the  axle  renders  a  space  in  the  centre,  5  inches  in  di- 
ameter, useh'ss,  And  the  diameter  of  the  grinding-stone 
when  each  of  them  has  ground  Ids  share. 
y    201.  Three  polc^s  stand  ui)riglit  on  level  ground^  with 


their  lower  ends  in  the  same  straight  liiu\ 


The  heights 


of  the  two  extreme  poles  are  31  and  25  feet.  The  top  of 
the  former  is  20  feet,  and  that  of  the  latter  2(>  feet,  from 
the  top  of  the  middle  poh; ;  while  the  middle  pole  stands 
12  feet  distant  from  the  higher  of  the  other  tAVO,  measured 
horizontally.  AVhat  is  the  length  of  the  middle  pole,  and 
the  distance  between  the  tops  of  the  other  two  ? 

202.  What  must  be  the  edge  of  a  cube,  in  order  that  its 
total  superficial  area  may  lu^  2  squan^  feet,  expressing  tlie 
answer  in  inches  ? 

20o.  A  vessel  when  empty  weighs  1-75  kilogrammes, 
and  when  full  of  water  weighs  7-3  kilogrammes.  Find 
the  capacity  of  the  vessel  in  cubic  decimetres. 
/  204.  If  iron  is  7-7  tinu^sas  heavy  as  an  ecpial  volume  of 
wat(!r_,  find  the  radius  of  a  r»4-i)ound  spiierical  shot. 
**  205.  Find  the  measure  of  the  an'a  of  a  triangle,  the 
measures  of  whose  sides  are  a,  b  and  c.  '^ 

*-  206.  A  vat,  4  ft.  long,  3  ft.  Avide,  and  9  inches  deep,  con- 
tains pulp  for  making  pap(;r.  A  ])ercentage  of  the  piil])  is 
lost  in  drying,  and  a  slieet  of  paper  2700  yards  long, 
2  feet  6  inches  wide,  and  -004  inches  thick  is  obtained. 
What  per  cent,  of  the  pulp  Avas  lost  in  drying  ? 

207.  Two  circular  plates  of  gold,  each  one  inch  thick, 
the  diameters  of  AAdiich  are  9  inches  and  12  inches,  re- 
s|)ectively,  are  melted  into  a  single  plate  one-half  an  incl' 
in  thickness,    Find  its  diaip<*f'er.        -  j  //  "^ 
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GENERAL  PROBLEMS. 

1.  A  can  do  hh  iiiucli  work  in  *.)  tlnys  us  B  can  do  in  10, 
])Ut  A  works  only  10  days  for  every  11  B  works.  How 
should  ^59.70  be  divided  for  work,  under  these  conditions  ? 

2.  A  man  insures  a  house,  worth  $4000,  for  §  of  its 
value^  at  2%  premium.  If  the  liouse  be  destroyed,  find 
the  total  loss  sustained  by  the  owner  after  one  premium 
has  been  paid. 

8.  "What  principal  Avill  amount,  at  simple  interest,  to 
??37o.75  in  2^  years  at  (>%  i)er  annum  ? 

4.  Three  men  form  a  partnership,  contributing  j$8200, 
J'^4(K)0,  and  ii'loOO,  respectivelv.  Hoav  should  a  gain  of 
$r)2<;.50  be  divided? 

5.  I  mix  3  lbs.,  of  tea,  worth  40  cents  a  lb.,  with  5  lbs. 
ot  tea,  worth  4.s  cents  a  lb.  At  what  price  per  lb.  should 
I  sell  the  mixture  to  make  a  clear  gain  of  8%  ? 

<).  If  .3%  stock:  is  selling  at  84,  what  should  be  the  price 
of  7%  stock,  to  realize  the  same  interest  on  the  money  in- 
vested ? 

7.  1  inu  an  agent's  ch.arges,  who  sells  r)r)00  bushels  of 
wJieat,  at  »6  cents  a  bushel,  on  a  commission  of  4|%. 

8.  A  merchant  buys  40(X)  yards  of  carpet  in  England, 
at  4s.  6d.  ])er  yard.  Find  its  value  in  Canadian  currency, 
exchange  being  £1  =  .il^4.87. 

9.  Find  the  cost  of  painting  a  floor,  10  ft.  in  length  and 
12  ft.  3  in.  in  width,  at  18  cents  per  scpiare  yard. 

10.  Divide  'if201  between  A  aiulB,  so  that  A  mav  have 
if  12  niore  than  half  of  Avhat  B  gets. 

11.  Two  men  start  together  to  go  in  the  same  direction 
around  a  circular  track.  The  first  goes  .5  yards  while  the 
second  goes  4}.     Wliere  Avill  they  be  togetlier? 

12.  I  sold  a  book  lijr  V8  cents,  gaining  11; I  ^  Find 
the  cost; 

13.  vVlien,  nrst  after  i  oclock.  will  the  minute  hand  be 
midway  between  the  figun^  i  v  and  the  hour  hand  ? 

14.  Two  men  working  together  can  perform  a  piece  of 
work  in  18  days.  If  t'.ie  lob  is  worth  .fl2('.,  and  one  of  the 
men  Avorks  5  days  less  than  tUc  othei',  li^^v  «houM  th« 
money  be  divjdeci  ? 
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15.  How  much  tea,  worth  54  cents  a  pound,  must  I  mix    ' 
with  34  lbs.,  worth  tiO  cents  a  pound,  so  as  to  form  a  mix- 
ture wortli  57 1  cents  a  pound? 

IC).  Three  men  form  a  ]iartnership,  and  invest  their 
capital  in  the  ]»roportion  of  .'},  4,  and  5.  If  they  ^ain 
5?720,  how  sliould  it  he  divided  amonjif  them? 

17.  PMnd  my  income  from  investinji:  ^5100  in  tlie  4A  per 
cents  at  85. 

18.  Find  the  actual  cost  of  ^oods  wliich  were  purchased 
for  1510  on  3  months'  credit,  money  being  worth  8%  jjer 
a'nnuni. 

I'J.  A  boy  bought  ai)ples  at  5  for  fi  cents,  and  sold  them 
at  2  for  3  cents.     What  was  his  gain  ])er  cent? 
*-    20.  When,  first  after  5  o'clock,  will  the  nunute  hand  be 
midway  between  the  figure  III  and  the  hour  hand  ? 

21.  Find  the  cost  of  soAving  a  field,  40  rods  long  and  35 
rods  wide,  with  wheat  at  70  cents  a  bushel,  if  it  takes  1^ 
bushels  to  sow  an  acre. 

22.  Divide  ,*318  between  A  and  B,  so  that  A  may  have 
$14  less  than  one-third  of  B's  share. 

23.  Find  the difterence  betwe<Mi  |  ~i  of  ^,  and  f -^^  x  ^^. 

24.  A  and  B  can  do  a  piece  of  work  in  8  days,  B  and 
C  in  10  days,  and  C  and  A  in  12  days.  Find  when  they 
will  finish  it,  all  working  together. 

25.  I  sold  2  books  for  75  cents  each^  on  the  one  I  gained 
20%,  and  on  the  other  I  lost  20%.  How  much  did  I  gain 
or  lose  on  the  whole  transaction  ? 

2().  Find  the  rate  of  interest  at  which  $137  will  amount 
to  $152.07  in  2  years. 

27.  Reduce  '714285  to  a  vulgar  fraction  in  its  lowest 
terms. 

28.  A  is  worth  a  certain  sum,  B  is  worth  twice  as  much, 
and  C  is  worth  as  much  as  both,  which  is  $2700.  W^  it 
are  A  and  B  worth,  respectively  ? 

2!).  An  agent  remitted  to  his  employer  $1872,  as  the 
proceeds  of  the  sale  of  wheat,  after  deducting  his  commis- 
sion of  4%  for  the  transaction.  What  was  the  amount  of 
the  commission? 

30.  If  the  3|  per  cents  are  selling  at  75,  what  rate  of 
interest  would  they  pay  on  an  investment  ? 
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I.  A  ^roc(M'  mixes  M)  llw.  of  tvn,  wortli  15('o,nt?4  n  pounri, 
with  20  ll>s.  of  t(\'i,  worth  .■>;■)  (!(nits  a  pound.  At  wliat 
price  per  lb.  must  he  sell  the  mixture  so  as  to  gain  20% 
on  his  outlay  V 

j^      2.  Hov/  mucli   carpet  is  wasted  in  carpeting"  a  room, 

20ft.  long- and  lift,  wide,  with  carjx't  (running  length^ 

wise)  I  yd.  wid(!^  and  having  a  coipi^ete  pattern  every 

8  f t  ? 

8.  A  can  do  twice  as  much  work  in  a  da>'  as  B,  but  he 

works  only  jj  of  the  time.     How  should  $22,  which  they 

receive  for  their  work,  be  divided  ? 
^ .     4.  AVhen,  first  after  3  o'clock,  will  the  hour  hand  of  a 

clock  be  midway  between  the  figure  111  and  the  minute 

hand  ? 

5.  A  and  B  agree  to  pay  their  travelling  expenses  in 
the  proportioi.  of  J2  to  8.  A  pays  on  the  whole  $164,  and 
B  |20l).  What  has  one  to  pay  the  other  to  settle  the  ac- 
count ? 

6.  Two-thirds  of  the  selling  price  of  certain  goods  is 
10%  less  than  cost.  F'ind  tii(^  gain  per  cent,  at  which  the 
goods  were  sold. 

7.  In  what  time  will  .^212  amount  to  S245.39,  at  7%  per 
annum  ? 

8.  Find  the  sum  realized  on  the  sale  of  $3000  stock  at 
86,  brokerage  at  |%. 

9.  Divide  $4669  among  3  men,  in  the  proportion  of  5, 
7,  and  11. 

10.  Find  the  true  discount  off  $422.50  due  in  9  months, 
at  7|%  per  annum. 

II.  What  is  the  cost  of  insuring  property,  worth  $700, 
at  2%,  so  that  in  event  of  loss  the  owner  may  receive  back 
the  value  of  the  property  and  the  premium  paid  ? 

12.  Divide  $31.50  among  A,  B^  and  C,  so  that  B  may 
have  one-third  as  much  again  as  A,  and  C  one-fourth  as 
much  again  as  A  and  B  together. 

13.  Find  the  cost  of  fencing  a  2 J  acre  square  field  at 
50  cents  a  rod. 

14.  Find  the  net  income  of  a  man  whose  total  income  is 
$900,  on  $500  of  which  he  pays  18  mills  on  the  dollar 
taxation. 
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15.  Three  brotlKn's  l)uy  n  farm,  the  first  taking  j;  of  it, 
uhe  second  ^,  and  tiie  third  tlie  remainder ;  the  third  paid 
!!i?1884.     What  did  each  of  the  others  pav? 

16.  Simplify  •'^^i-002^<^ 

^       -0000  X  -038 

17.  A  can  do  a  piece  of  work  in  5  days,  B  in  (y,  and  C 
in  7.  If  they  all  work  tog-ether  at  it  and  make  $21.40, 
hoAv  should  the  money  \w  divided  ? 

18.  What  principal  will  amount  to  $203. 17|^  in  4  years 
at  5^%  per  annum  ? 

ly.  How  much  must  a  man  pay  for  $4000  stock  at  87, 
brokerage  ^%  ? 

20.  At  what  time  after  5  o'clock  are  the  hour  and  min- 
ute hands  o^  a  clock  first  together  ? 

21.  I  insure  a  house  for  ;.;  of  its  value  at  3%,  and  if  the 
house  is  desti'oyed  my  total  loss  will  be  $522.50.  Find 
the  value  of  the  house. 

22.  A  farmer  bought  11  cows  for  $253,  and  after  keeping 
them  17  M^eeks,  at  a  cost  of  $1.75  a  week  each,  he  sold 
them  for  $48  each.  How  much  did  he  gain  or  lose  by  the 
transaction  ?        • 

^  23.  Find  the  cost  of  sewing  a  field  40  rods  long  and  30 
"'^ide,  with  oats  worth  35  cents  a  bushel,  if  it  reciuires  2 
bushels  of  oats  to  sow  one  acre. 

24.  A  grocer  mixes  25  ll)s,  of  tea,  worth  35  cents  a  lb., 
with  35  lbs.,  worth  40  cents  a  lb.  At  what  price  per  lb. 
nmst  he  sell  the  mixture  in  order  to  gain  10%  ? 

25.  Find  the  cost  of  pai)ering  the  walls  of  a  room  14  ft. 
long,  12  ft.  wide,  and  10  feet  high,  in  wiiich  are  two  win- 
dows^ 3^  by  G  ft.,  and  one  door^  4  by  7  ft.,  with  paper  27 
inches  wide,  at  6  cents  a  yard. 

26.  Divide  $612  into  3  parts,  such  that  the  first,  put  out 
at  simple  interest  for  2  yenrs  at  6%,  equals  the  second  for 
3  years  at  .5%,  equals  the  third  for  4  years  at  4%. 

27.  A  bankrupt  owes  A  $4000,  and  B  $2700,  and  his 
assets  are  $921.25.     How  should  his  assets  be  divided  ? 

28.  A  grain  merchant  bought  wheat  at  87^  cents  a 
bushel,  and  sold  it  at  77  cents  a  bushel.  How  much  did  he 
'ose  on  every  dollar  he  paid  ? 
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1.  A  and  B  can  do  a  piece  of  work  in  5  days,  A  couid 
do  it  nlone  in  H  days.  How  lon^  would  it  tal\e  H  to 
linish  the  wori<^  if  both  togctlicr  liad  worl<ed  at  it  for  3 
dayss  ? 

2.  A  grocer  wlio  thi'ows  off  5%  for  cash,  sold  the  follow- 
ing :  8  ll)s.  raisins,  at  H  cents  a  jjound  ;  i\  lbs.  tea,  at  50 
cents  a  j^ound  ;  4  cans  of  salmon,  at  25  ccnits  a  can  ;  H  lbs. 
of  sugar,  at  <)|  cents  a  pound  ;  5A  lbs.  of  butter,  at  20 cents 
a  pound.     Find  his  cash  receipts. 

3.  I  sold  a  horse  for  5i?15.-i,  and  lost  15%  by  the  transac- 
tion.    Find  tlie  cost  jirice  of  tlie  horse. 

4.  A  and  B  engage  in  trade  ;  A  puts  into  the  business 
$400  for  ()  months,  and  B  puts  in  $300  for  7  mondi^.  How 
should  a  net  gain  of  $450  be  divided  ? 

5.  Kind  the  income  arising  from  investing  $3370  in  the 
3  per  cents,  at  72.  ! 

6.  A  sold  $2500  worth  of  goods  to  B,  at  a,  i)rofit  of  6%, 
and  B  sold  them  to  C,  at  a  loss  of  5%.  Find  what  C  paid 
for  the  goods. 

7.  A  certain  sum  of  money  in  3  years  at  4%  per  an- 
num amounts  to  $33(>.  Find  what  it  will  amount  to  in  4 
yc^ars  at  the  same  rate. 

8.  Find  the  cost  of  gravelling  a  walk,  I  yard  in  width, 
around  the  inside  of  a  2|  acre  square  lield,  at  15  cents  a 
square  yard. 

9.  A,  B,  and  C  do  a  piece  of  w'ork,  and  are  paid  $42  for 
it.  The  money  is  divided  according  to  the  efticiency  and 
time  each  worked  ;  A's  efticiency  is  to  B's  as  2  to  3,  B's  to 
C's  as  4  to  5 :  A  worked  (l  days,  B  7  days,  and  C  8  days. 
How  should  the  money  be  divided  ? 

10.  Divide  $3G0  between  A  and  B,  so  that  A  may  have 
$4.20  more  than  14%  of  B's  share. 

11.  A  merchant  sold  an  article  at  a  loss  of  8%,  but  had 
he  sold  it  for  $1.05  more,  he  w^ould  have  gained  7%.  What 
price  did  he  sell  it  at  ? 

12.  A  man  divided  a  farm  among  3  sons  ;  to  the  first 
he  gave  110  acres,  to  the  second  -  of  the  Avhole,  and  to  the 
third  1§  as  much  as  to  both  the  others.  How^  many  acres 
did  the  farm  contain? 
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13.  A  and  B  run  a  100  yards  race  ;  A  takes  8  s^te^* 
wliile  H  takes  1»,  Imt  10  of  A's  are  eiiual  in  lenj^tli  to  11  of 
B's.     Who  will  win  tlu^  race,  and  by  how  much  ? 

14.  Find  the  difVercnce  between  the  true  and  the  b»xnk 
discount  ort'^r)().S,  dnv  in  'U  yearn,  at  (»%  per  annum. 

If).  How  nniny  yardn  of  ])a[)er,  30  inclies  wide,  with  a 
])attern  evt^ry  IH  inches,  are  n^quired  to  paper  the  walls 
of  a  room  18  ft.  lony-,  12  ft.  wid(^  and  10  ft.  hift-hV 

l(i.  A  person  sold  a  lot  for  ${]()(),  graining:  14%  of  the 
proceeds.  AVluit  would  he  liavi^  sold  it  for,  had  lie  gained 
14%  of  the  cost? 

17.  A  city  increases  13%  annually  in  populatit)n  for  3 
years,  and  Ims  at  the  end  of  that  time  1,442,81)7  of  a  pojm- 
lation.     What  had  it  at  the  be^innin^-  of  tlu^  time  ? 
•    18.  How  much  stock  must  be  sold,  at  72,  to  i)ay  a  debt 
of  ^7170,  9  months   beibre  it  becomes  due,  true  discount" 
beinjic  allowed,  at  5%  per  annum  ? 

1!).  A  merchant  sold  135  barrels  of  flour,  part  of  it  at 
^5  a  barrel,  and  the  remainder  at  $4  a  barrel,  and  realized 
$(')15.     How  many  barrels  of  each  kind  did  he  sell? 

20.  A  merchant  marked  his  ^oods  at  an  advance  of  20% 
on  cost,  and  in  selling  them  he  used  a  yard  measure  ^ 
inch  too  short ;  his  entire  ^-ain  beiti**"  1*134.10,  find  the 
cost  price  of  the  g-oods. 

21.  A  merchant  marked  his  goods  at  an  advance  of 
50%,  but  afterwards  sold  them  50%  less  than  this  price. 
Required  his  loss  per  cent. 

22.  I  buy  a  ground  rent  of  $32  per  annum  for  1400. 
What  per  cent,  do  I  realize  on  my  investment  ? 

23.  A  man  has  $10,  15,  and  |4  bills,  the  number  of  each 
denomination  being  proportional  to  3,  4,  and  (5.  If  they 
amount  to  $518  in  all,  how  many  has  he  of  each  denom- 
ination ? 

24.  A  and  B  start  together  to  travel  in  the  same  direc-- 
tion.     A  travels  at  the  rate  of  7  miles  per  hour,  and  al- 
ways remain  ^  as  far  ahead  of  B  as  B  has  travelled. 
What  is  B's  rate  of  travelling  ? 

25.  A  speculator  received  a  stock  dividend  of  5%,  which 
increased  the  number  of  his  shares  to  42  ($100).  How 
many  shares  had  he  at  first  ? 
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1.  A  (lni^«;-ist  ^^ivrs  ;i  Ih.  M'oy  of  c«'rtiiin  ^'■oods  in.stoad 
of  ji  II).  iivoii'diipois.  Wluit  is  liis  •ji'jiin  jiiul  tliocustonicr's 
loss  |)(U'  cent.  ? 

2.  Find  tlic  cost  of  cnrpotlnfif  a  room  20  ft.  lonff,  17  ft. 
f)  in.  ill  width,  witli  cMrix't  '2  ft.  wide,  at  !?l.r>()  a  yard,  tlio 
CHriM)t  rmiiiiiiy-  Icn^'-tlnvisc,  jnid  vitlioiit  n  pattern. 

H.  Find  tlic  cost  of  frncinjj:  a  farm  in  tlio  Ibrni  of  ji 
rectanjjfic,  wlioso  sid<'S  arc;  in  tlu;  ratio  of  4  to  5,  and  winch 
contains  800  acres,  at  8l..*57i  a.  rod. 

t     4.   A  and  li   Avorlv  <>  and   7   lionrs  resjiectively  I'oi'  one 
day  and  reiM^ive  tlui  same  wa<»'es  ;   on  tiu;  second  dav  tliey 


for  tlieir 


worl^  7  and  8  liours  respectively  ;  tliey  receive 
wliole  worlc  si?l8.1().     J  low  sliouid  it  he  divided  ? 

,5.  Divide  $248  earnin^'s  between  A  and  B,  "wlieii  A 
worlds  only  4  hrs,  to  every  <>  lii's.  B  works,  but  is  able  to 
do  as  much  in  5  dayr^  as  H  can  do  in  8  days. 

<).  A  "Ji-rocer,  bysellinj;'  5  lbs.  of  tea  for  a  cia'tain  jirice, 
^'•ained  12%;  aft(>rwar((s  Im^  increased  tlu;  ])rice,  ji-iving* 
only  Ah  lbs.  for  the  same  money.  AVhat  per  cent,  did  he 
make  at  the  increased  jirice? 

7.  A  merchant  lost  20%  of  certain  pcMMshable  ^oods 
and  sold  the  remainder  at  a  ^ain  of  .SO'/.  AVhat  was  Ids 
gain  or  loss  per  cent.  ? 

8.  Bimphfv • 

•(X)08  X  .-M 

(>.  A  builder  pays  fi  times  as  much  for  nuiterial  as  for 
labor  ;  had  he  ])aid  10%  more  for  mat(!rial,  and  (1%  less  for 
lal)or,  his  contract  would  have  cost  hijn  .i'!.'i(».'i7.*.)2.  AVhat 
was  his  contract  ])rice  V 

10.  find  th.e  length  of  a  side  of  a  s(|uare  fl(^Id  containing" 
10  acrc^s. 

11.  I  invest  ecpial  sums  of  mouthy  in  the  4  per  cents  at 
87,  and  in  the  5  per  cents  at  102,  and  realize  S27  a  year 
more  income  from  the  latter  than  from  the  former.  How 
much  do  I  invest  in  each  ? 

12.  The  hour,  minute,  and  second  liartds  of  a  watch  re- 
volve around  the  same  centre.  When,  first  after  7  o'clock, 
will  the  minute  hand  be  midwav  l)etween  the  other 
two  ? 
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IS.  \  ami  H  forni  ji  itai'tiu'rslii|),  A  i>uts  into  (lie  Imsl- 
nvm  K^(KH)  lor  1  moiiMis,  and  h  puts  in  •^i'M)i)  for  :\ 
luontliH.  JIow  8iioiiltl  i^l722  jd'oHtK  he  (lividinl  betwocn 
thcni  ? 

14.  A  man  insurcK  ii  liouwc,  woi'th  l^i^l'.HM>,  ho  that  in  casii 
of  loss  ho  can  rocovor  ;^  of  tiic  valnr  of  tlu^  lious*^  and  tln^ 
prcniiuni  of  2/  ])aid  for  insurinj**.  AVIiat  was  tlic  amount 
of  insurance  V 

15.  A  7()-day  note,  is  diseounted  by  a  bjinlver  ut  \^y . 
AVliat  rato  of  interest  is  lie  charging-  for  the  money  ad- 
vanced ? 

1().  Find  tjje  len^tli  of  the  diaj^onai  of  a  sijuare  Held 
containing''  40  acres 

17.  A  speculator  inv(5sts  some  money  in  H%  stock  at  72. 
What  per  cent,  is  he  ni.ikin^  on  the  money  invested  ? 

18.  A  merchant  imported  a  tjuantity  of  ^oods,  ])ayin^ 
25%  of  the  invoice  price  for  freight,  duty  etc.  He  sold 
them  for  $2925,  losinj>-  10°/  therel)y.  AVhat  was  the  in- 
voic(^  price  ? 

19.  A  merchant  havinjif  i)ou<iht  a  lot  of  ^oods,  sells  ^  of 
them  at  a  loss  of  (1%.  Wy  what  increase?  per  cent,  must 
he  raise  that  sellinjif  price  in  order  that  l»y  siMlinjif  the  re- 
mainder at  the  increased  rate  he  may  piin  <)%  on  the 
whole  transaction  ? 

20.  A  bankrupt's  assets  arc?  only  half  of  his  liabilities, 
but  one-third  of  the  assets  prove  to  be  worth  only  50  cents 
on  the  dollar.     How  many  cents  on  the  dollar  can  he  pay  ? 

21.  A  wine  merchant  mixes  8  gallons  of  wine  worth 
$1.12 J  a  gallon,  12  jifallons  w^orth  $1.25  a  g-allon,  and  14 
g-allons  worth  $1.50  a  gallon,  with  16  gallons  of  water,  and 
sells  the  mixture  at  $1  a  gallon.     Find  his  gain  per  cent. 

22.  A  boy  engages  with  a  farmer  a  year  for  $40  and  a 
suit  of  clothes.  He  leaves  at  the  end  of  9  months,  and  is 
entitled  to  $25  and  the  suit.  What  was  the  cost  of  the 
suit? 

23.  A  man  has  $400  of  his  income  exempt  from  taxation, 
and  on  the  balance  he  pays  2%  income  tax  ;  if  his  net  in- 
come is  $865.50,  find  his  total  income. 

24.  What  time  between  0  and  7  o'clock  will  the  hour 
and  minute  hands  of  a  watch  be  together  ? 
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1.  A  broker  receives  S25  for  in\-«estmg-  )?i325  in  stock 
worth  8(i.     What  rate  did  tlie  broker  char^<^? 

2.  Find  the  }H'rimeter  ot  a  s(iiiare  heUl  containing  lOacres. 

3.  A  merchant  sohl  'Hi')  yards  of  ch)th  at  a  profit  of 
15%,  and  308  yards  at  a  i)rotit  of  7%,  and  found  that  had 
he  sold  it  at  a  uniform  i)rotit.  of  11%,  he  wouid  liave  real- 
iz(;d  $4.88  mon^  tiian  he  did.  Wliat  was  the  cost  price  oi 
the  clotli  ? 

4.  A  man  sold  a  horse  at  20%  profit.  If  the  horse  liad 
cost  liim  $40  more,  and  liad  sold  for  the  same  amount  as 
before,  he  would  have  lost  0%.     What  was  the  cost  V 

5.  What  is  the  diftVa*ence  between  40%  discount,  and  20, 
10,  and  10%  discount? 

<).  How  much  will  I  save  annually  by  investing-  $7H50 
in  the  3%'s,  at  75,  instead  of  in  the  4%'s,  at  lOG  ? 

7.  A  merchniit  who  gives  a  discount  of  5%  for  cash, 
sold  the  following  goods :  14  lbs.  of  sugar,  at  (U  cents  a 
pound  ;  7  lbs.  of  tea,  at  35  cents  a  pound  ;  3  brooms,  at  25 
cents  each  ;  20  yards  of  cotton,  at  8  cents  a  yard  ;  4  papers 
of  pins,  at  5  cents  each,  and  3  spools,  at  3  cents  each.  He 
received  in  payment  5  dozen  (iggs,  at  12  cents  a  dozen, 
2  pounds  of  butter,  at  20  cents  a  pound,  $1.90  in  cash,  and 
booked  the  balance.     How  much  did  he  ])ook? 

8.  The  true  discount  off  $130  for  a  certain  time  is  $10. 
What  would  it  be  for  double  that  time  ? 

9.  A  merchant  marks  his  goods  at  a  profit  of  30%^  but 
throws  off  20%  of  this  price  in  selling.  At  what  advance 
on  cost  does  he  sell  them  ? 

10.  A  and  B  run  a  300  yard  race^;  A  runs  12  yards 
while  B  runs  10,  but  after  A  has  run  one-half  the  distance, 
he  runs  only  8  yards  in  the  time  in  which  he  formerly  ran 
12  yards,  while  B  continues  his  original  rate  throughout 
the  race.     Which  wins,  and  by  how  much? 

11.  Find  the  difference  between  the  simple  and  the  com- 
pound interest  on  $400  for  3  years  at  7  %  per  annam. 

12.  Find  the  difference  between  the  true  and  the  bank 
discount  off  $620  due  in  3  years,  at  8  %  per  annum. 

13.  A  teacher  pays  $5.40  taxes.  What  is  his  total  salary, 
if  $400  of  it  is  exempt  from  taxation,  and  a  2  %  rate  is 
levied  on  the  remainder?  .  .    ; 
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14.  A  broker  invests  ,$5176.50  in  stock  at  76,  on  J%' 
commission.     What  are  his  charges  ? 
(j         15.  A  merchant  mixes  teas  worth  35,  40,  60,  75  cents  a 
lb.,  in  equal  quantitic's^  and  sells  the  mixture  for  80  cents 
a  lb.     What  percentage  does  he  gain? 

16.  A^  B,  and  C  do  a  piece  of  work  and  are  paid  in  pro- 
portion to  the  number  of  hours  each  works  ;  for  4  days  A 
works  6  hours  a  day,  B  7  hours  a  day,  and  C  8  hours  a  day. 
At  the  end  of  this  time  A  leaves,  while  B  and  C  work  2 
days  more,  10  hours  a  day  each,  and  finish  the  work. 
If  $62  be  paid  for  the  whole  work,  how  should  it  be 
divided  ? 

17.  A  merchant  sells  12  lbs.  of  tea  for  what  17  lbs.  cost 
him.     What  advance  per  cent,  on  cost  is  he  making  ? 

18.  An  insurance  company  took  a  risk  of  $4800  at  2|^%, 
and  immediately  re-insured  \  of  it  in  another  company  at 
3%.  ]f  the  property  be  destroyed,  find  the  loss  sustained 
by  each  company. 

\       19.  If  I  gain  30%  of  the  proceeds  in  selling  goods,  what 
is  my  gain,  per  cent.,  on  the  cost  ? 

20.  Find  hcAv  much  a  merchant  cheats  a  customer  who 
buys  goods  to  the  amount  of  $120,  when  he  gives  only  35 
inches  for  a  yard, 

21.  Finfl  the  cost  of  paving  a  walk,  1  yard  wide,  around 
the  inside  of  a  rectangular  field,  40  yards  in  length  and 
30  yards  in  width,  at  75  cents  a  square  yard. 

22.  A  wholesale  dealer  sold  goods,  at  5%  profit,  to  a  re- 
tailer, who  disposed  of  them  at  5%  loss.  Find  the  average 
gain  or  loss  per  cent. 

23.  A  can  do  a  piece  of  work  in  7  days,  B  in  10  days, 
and  C  in  14  days.     How  long  will  it  take  C  to  finish  the 

\    work  if  A  and  B  have  both  Avorked  at  it  for  2  days  ? 
A       24.  How  many  pounds  of  tea,  worth  35  cents  a  pound 
^  must  be  mixed  with  14  lbs.  at  40  cents  a  pound,  so  that  a 
gain  of  20  %  may  be  made  by  selling  the  mixture  at  $4.41 
per  10  pounds  ? 

25.  How  much  better  is  it  to  lend  $300  for  3  years  at 
6i  %  siinple  interest,  than  to  lend  it  ^t  6  %  co«ipound  in- 
terest ? 
.     ?n>.  What  rate  of  discount  is  40,  10,  ai;ia  XQ^'  p^w^l  to? 
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1.  A  druggist  marks  his  soda  at  50%  profit,  but  by  a 
mistake  sells  a  pound  by  avoirdupois  weight.  What  per- 
centage does  he  really  gain  on  the  pound  ? 

2.  Bought  land  at  i^40  an  acre.  How  much  must  I  ask 
an  acre  that  I  may  abate  25%  from  my  asking  price,  and 
still  make  30%  on  the  purchase  money  ? 

3.  Find  the  cost  of  planting  a  hedge  around  a  square 
field,  containing  2|  acres_,  at  12^  cents  a  yard. 

4.  A  commission  merchant  charges  $58.60  for  buying 
goods  on  a  commission  of  2%.  What  sum  must  his  cm- 
|)loyer  remit  to  iiim  to  cover  his  charges  and  to  buy  the 
goods  ? 

5.  A  broker  charges  J%  commission  for  selling  .^4280 

stock  at  71) |.     What  are  the  net  proceeds  of  the  sale  V 

G.  A  man  insures^propei'ty  worth  $7140,  so  that  in  case 
of  loss  he  may  recover  the  value  of  the  property  and  the 
premium  paid  for  insuring,  which  was  at  2%.  AVhat  Avas 
the  premium  paid  fo:*  insuring  ? 

7.  A  and  B  invest  money  in  business  in  the  ratio  of  5 
to  7.     If  tliey  gain  $1005.51,  how  should  it  be  divided? 

8.  If  a  piece  of  silk  cost  80  cents  a  yard,  at  wluit  price 
must  it  l)e  marked  that  the  m<!rchant  may  sell  it  at  10% 
hiss  than  the  marked  price,  {md  still  make  20%  ])rofit? 

.^   !).  When,  first  after  7  o'clock,    will   the   hour  hand  be 
midway  l)etween  the  figure  V  and  th<i  minute  hand? 

10.  A  farniei'  sokl  his  fnrin  for  $5300,  and  considered 
that  he  had  gaincHl  a  certain  amount,  but  a  note  for  $80, 
which  he  had  Mcccitted  in  p;irt  |)Myment,  proved  worthless, 
and  as  a  result  he  gained  oidy,^^  as  much  as  he  had  ex- 
pected.     Kind  what  he  considered  the  farm  worth. 

11.  Kind  the  compound  interest  on  $30  for  1(»  years,  at 
4%  per  annum. 

12.  Find  the  sides  of  a  rectangular  field,  containing  3:| 
acres,  if  the  length  is  to  the  breadth  as  3  to  2. 

13.  Il  :1  $3500  stock  at  ♦;5{  ;  find  my  receipts  from  the 
sale. 

14.  A  speculator  paid  $1400  for  two  lots,  the  price  of 
one  being  40  %  that  of  the  other.  He  sold  the  cheaper  lot 
at  a  gain  of  50%,  and  tin;  dearer  one  at  a  loss  of  30  %. 
Find  his  gaii^  or  loss  on  the  whole  trf^nsaetion. 
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15.  A  and  B  form  a  partnorHliip,  A  contributing  .$27CX), 
and  B^3700;  they  agree  that  20%,  of  the  total  profits, 
sliall  be  placed  to  the  credit  of  the  tirni  annually,  and  the 
remaining  profits  be  divided  in  proportion  to  the  capital 
invested  by  each.  At  the  end  of  the  year  A's  share  of  the 
profits  was  $675.  Find  the  percentage  of  profit  realized 
on  the  entire  capital. 

Ifi.  A  quantity  of  goods'  Avas  sold  at  25%  gain,  but,  if 
they  had  cost  $40  less,  the  gain  at  the  same  selling  price 
would  have  been  85  %.     What  did  the  goods  cost  ? 

17.  A  man  having  lost  20%  of  his  capital,  is  worth  ex- 
actly as  much  as  another,  avIio  has  just  gained  12%  on  his 
capit^al ;  the  second  man's  capital  \vas  originally  $4000. 
What  -vvas  the  original  ca]>ital  of  the  first  man? 

IH.  A  farmer  employed  a  number  of  men  and  8  boys  ; 
he  pays  the  men  $1.40  a  day  and  the  boys  50  cents  a  day. 
The  average  price  he  paid  was  92  cents  a  day.     How   . 
many  men  Avere  employed? 

vS.  Divide  $.■]!)  between  A  and  B,  so  that  9%  of  A's 
shares  may  ecp'^l  17%  of  B s. 

20.  I  bought  through  a  broker  150  ($100)  shares,  at 
79 1.     Wliat  did  the  stock  cost  me  ? 

21.  A  merchant  having  ])oua-i't  a  l;»t  of  goods,  sells  one- 
third  at  a  loss  of  4%.  Y^y  wiiat  i)ei"  cent,  must  he  raise 
that  selling  ])riee  in  oruer  that  by  selling  the  renuiin- 
der  at  the  increased  rate  he  may  gain  4%  on  the  whole 
transaction  ? 

22.  A  grocer  lumght  a  stock  of  tea,  intending  to  gain 
30%  on  its  sale.     When  he  had  sold  |  of  it,  In^  was  com- 

'])elled  to  reduce  the  i)ric(;  10  cents  a  pound,  and  so  gained 
oidy  r,  of  what  he  had  intended.  Find  Avhat  price  he  [taid 
for  the  tea. 

28.  A  father  Avilled  his  property,  amounting  to  $2tU)00, 
to  his  two  sons,  aged  14  and  17  years,  respecti\^ely,  in 
such  a  AV^ay  that  the  sums  loaned  at  (i%  per  annum,  simple 
interest,  AvcKild  be  ciiuai  wnen  they  became  of  age.  Hoav 
did  lu;  divide  it? 

2  f.  A  man  has  a  certain  sum  of  money  invested  at  4  %, 
and  .')  tim<'s  that  amount  ai;  6%.  From  both  investments 
he-ol)tains  an  i]U'()m(i  of  S7(».42!.     What  has  he  invested? 
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1.  A  and  13  nuu\v  a  joint  stock  of  81300,  by  which  they 
g-ained  $71;'),  of  whicli  A  had  for  liis  share  $275  more  than 
B.     What  did  each  contribute  of  the  stock  ? 

2.  Find  th(^  jKiriinetc  '  of  n,  rectanj^-nlar  held,  wliose  sides 
are  in  tiie  proportion  of  2  to  3,  and  which  contains  3  acres, 
120  perches. 

3.  AVhat  per  cent,  of  tli(^  cost  price  of  an  article  is 
the  selling  ])i'ice,  if  the  marked  price  is  20  %  advance  on 
cost,  and  tlie  selling  price  20%  less  than  the  marked 
price  ? 

4.  A  broker  invests  5,(^2290  in  stock  at  85^,  and  charg-es 
I  %  brokern.^e.     Find  his  brokerage. 

5.  A  merchant  bought  100  barrels  of  flour,  part  at  $7  a 
barrel,  and  the  remainder  at  $5  a  barrel ;  by  selling  the 
former  at  15%  gain,  and  the  latter  at  11%,  loss,  he  just 
cleared  himself  on  fflie  transaction.  How  niany  barrels 
of  each  did  he  liuy  ? 

(').  I  bought  a  hind  and  a  fore  quarter  of  beef,  weighing 
together  252  pounds  ;  I  paid  7|  cents  a  pound  for  the  hind 
quarter,  and  5^  cents  a  pound  for  thi;  fore  quarter,  and 
found  that  1  hnd  })aid  17 J  cents  on  the  whole  more  tiian 
if  I  had  bought  both  quarters  at  iy^  cents  a  })()und.  Find 
the  weight  of  each  quarter. 

7.  If  a  debt,  after  a  reduction  of  3%,  becomes  $1008.80, 
what  would  it  become  after  a  reduction  of  4%,? 

8.  Divide  $700  into  two  i)arts,  such  that  the  simple  in- 
terest on  one  part  for  4  years  at  5%  per  nnnum,  may  be 
equal  to  the  simple  interest  on  the  other  part  ibr  2J  years 
at  6%  per  annum. 

9.  The  difference  bt^twei-n  the  annual  income  derived 
from  a  certain  sum  invested  in  8.^,%  stock  at  187^,  and 
that  from  an  equal  sum  invested  in  (')%  stock  at  134  is 
$10.00.  What  is  tiu'  amoun-  invested  in  either  kind  of 
stt)ck  ? 

10.  A  grain  merchant  sold  435  Imshels  of  wlieat  at  a 
profit  of  13%,  and  325  bushels  at  a  profit  of  11%,  and 
realized  $1.10  more  than  he  would  have  realized  had  he 
sold  it  all  at  a  uniform  i)rofit  of  12%.  What  was  the  price 
per  t)\ishel  he  paid  foi"  thy  wheat? 
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^  11.  A  speculator  "bought  two  lots,  tho  pricp  of  one  of 
them  being"  40%  that  of  the  other.  He  sold  the  dearer  lot 
Mtaloss  of  30%,  and  tho  clieaper  one  nt  a  gain  of  50/. 
Find  his  gain  or  loss  per  cent,  on  the  whole  transaction. 
-  12.  A  merchant  at  one  time  iisked  25%  less  than  cost 
for  an  article,,  but  afterwards  sold  it  for  25%  more  than 
this  price.  Find  his  loss  per  cent. 
^13.  Two  men  run  around  a  circular  track,  400  yards  in 

/circumference,  at  rates  of  7  and  9  yards  per  second  respec- 
tively.   When  and  where  will  they  first  be  together  again, 
provided  that  they  start  together  and  run  in  the  same 
direction? 
y     14.  A  person  gave  5  cents  each  to  a  number  of  beggars 

/and  had  14  cents  left.  He  found  that  he  would  have  re- 
quired 22  cents  more  to  enable  him  to  give  the  beggars  8 
cents  eacii.     Hoav  many  heggars  were  there  ? 

^  15.  A  certain  sum  of  money  loaned  at  simple  interest 
amounts  to  1334.40  in  9  months,  and  in  7  months  more  to 
$345.60.  Find  the  sum  and  rate. 
^  16.  Find  the  perimeter  of  a  rectangular  field,  whose 
sides  are  in  the  ratio  of  7  to  16,  and  which  contains  17| 
acres. 

17.  A  lumberman  sold  36840  feet  of  lumber  at  $21.12 
per  M,  and  gained  28%.  How  much  would  he  have  gained 
had  he  sold  it  for  $17  per  M.  ? 

_^  18.  Three  men  start  together  and  travel  in  the  same 
direction.  Their  rates  are  5,  7,  and  9  miles  per  hour 
I'espectively.  If  the  course  be  circular,  and  80  rods  in 
circumference,  find  where  thev  will  first  meet. 

19.  In  building  a  house,  the  owner  pays  twice  as  much 
for  material  as  for  labor.  Had  he  paid  5%  more  for 
material  and  7%  more  for  labor,  the  house  would  have 
cost  $10144.     What  was  its  cost  ? 

20.  A  merchant's  wholesale  price  is  15%  advance  on 
cost,  and  his  retail  price  10%  advance  on  wholesale.  Find 
his  gain  per  cent,  on  cost  by  his  retail  price. 

y  21.  A  merchant  sells  two  kinds  of  flour,  the  superior 
at  $6  a  barrel,  the  inferior  at  $5  c.  barrel.  He  sold  150 
barrels  in  all  and  realized  $810.  How  many  barrels  of 
each  kind  did  he  sell  ? 
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1.  I  invest  $4000  in  stock  at  112.     Find  the  amount  ' 
of  the  stock  I  receive. 

,^   2.  The  joint  capital  of  Vv,  B,  C,  and  D  is  $3150 ;  A  invests 
$2  for  every  $3  B  invests,  B  $4  for  C's  $5,  C  $6  for  D's  $7. 
Required  the  amount  invested  by  each. 
3.  Divide  99  into  two  parts,  such  that  5  times  one  part 

'"may  be  equal  to  G  times  the  other. 
^.  4.  A,  B,  and  C  work  6,  7,  and  8  hours  a  day,  respec- 
tively, for  2  days,  and  receive  the  same  daily  wages. 
They  finish  the  work  in  3  days  more  by  each  working"  one 
hour  a  day  extra.  If  $91.30  is  paid  for  the  work,  what 
should  each  man  receive  ? 

,^    5.  An  article  sold,  at  a  loss  of  25%,  for  $5.62i.     What 

would  be  the  gain  or  loss  per  cen  if  it  sold  for  17.00  ? 
.,,:*^  6.  A  speculator  sells  $3050  of  the  Merchants'  Bnnk 
stock  at  142,  which  yields  a  semi-annual  dividend  of 
3|%,  and  invests  the  proceeds  in  Bank  of  Hamilton  stock 
at  146,  which  pays  4%  semi-annual  dividends.  Find  the 
change  in  his  annual  income. 
n^  7.  A  merchant  knows  neither  the  weight  nor  prime  cost 
of  a  caddy  of  tea.  He  recollects  that  if  he  had  sold  the 
whole  quantity  at  70  cents  a  pound  he  would  have  gained 
$7.00,  and  if  he  had  sold  it  at  50  cents  a  pound  he  would 
have  lost  $3.00.  What  was  the  weight  and  prime  cost 
per  pound  of  the  tea  ? 
^^  8.  A  and  B  had  the  same  amount  of  money,  A  lost  39% 
of  his  in  speculation,  and  B  gained  45%  of  his  in  another 
speculation;  both  together  now  ha ve^ $164. 80.  What  sum 
had  each  at  first  ? 

-^^  9.  An  army,  in  a  defeat,  loses  one-quarter  of  its  number 
in  killed  and  wounded,  and  4000  prisoners  ;  it  is  rein- 
forced by  2500  men,  but  retreats,  losing  one-flfth  of  its 
number  in  doing  so  ;  there  remain  6000  men.  What  was 
the  original  force  ? 

10.  A  person  buys  a  lot  of  land  at  $40  an  acre,  and  by 
selling  it  in  allotments  finds  the  value  increased  three- 
fold, so  that  he  clears  $200,  and  retains  25  acres  for  him- 
self.    How  many  acres  did  he  buy  ? 

.■*^  11.  Find  the  compound  interest  on  $48  for  8  years  at 
8%  per  annum,  interest  calculated  half  yearly. 
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f  12.  When  exchanjafc  ut  New  York  on  Paris  is  5-16  francs 
per  $1,  and  at  Paris  on  Hamburft"  2-12^  francs  per  marc 
banco,  wliat  will  be  the  arbitrated  price  in  New  York  of 
2f)880  marc  banco  of  Hamburg-? 

-^  13.  Wliat  must  be  the  face  value  of  a  note  made  May 
ir)th,  at  5  months,  and  discounted  June  27th,  at  8%,  to 
produce  $5 (50? 

14.  A  g-rocer  imported  120  cases  of  port  wine,  36  bottles 
in  each  case.  After  5%  had  been  allowed  for  breakag'c, 
he  paid  an  ad  va  lorem  duty  of  20%  ;  the  treig-ht  and  cart- 
ag-e  expenses  were  |80,  and  the  whole  cost  was  ^3773.60. 
What  was  the  invoice  price  per  bottle? 
-^  15.  The  net  amount  received  by  a  villag-e  for  taxes  is 
10090.  The  rate  of  taxation  is  17*  mills  on  the  dollar,  and 
the  collectors'  charges  5%  of  the  total  taxes  What  is  the 
amount  of  the  assessment  ? 

^  16.  A  merchant  had  300  barrels  of  flour  insured  for  § 
of  its  value  at  3%,  paying?  $36  premium.  At  what  price, 
per  barr(3l,  must  he  sell  it  to  gain  15%  of  the  prime  cost 
as  well  as  the  premium  paid? 

17.  A  vessel  contains  150  gallons  of  wine ;  50  gaP  ms 
are  drawn  and  the  vessel  filled  with  water.  If  this  '  dera- 
tion be  continued  eight  times,  how  much  wine  will  the 
mixture  contain  ? 

18.  My  salary  is  $1200.  If  I  pay  30%  of  it  for  board, 
20%  of  the  remainder  for  rent,  15%  of  the  residue  for 
clothes,  $71.20  for  books,  and  loan  40%  of  the  remainder, 
what  per  cent,  of  my  salary  is  unexpended  ? 

i).  A  farmer  sold  oats  for  $18.49,  the  price  per  bushel"" 
being  as  many  cents  as  there  were  bushels.     What  was 
the  price  per  bnshel  ? 

^  20.  What  is  the  hour  when  f  of  the  time  past  noon  is  | 
of  the  time  till  midnight  ? 

21.  A  man  bought  |  of  a  vessel,  and  sold  ^  of  his  sli|ire 
for  $11700,  which  was  30%  above  the  cost.  What  was  the 
cost  of  the  vessel  ? 

"^  22.  A  sum  of  money  in  two  years,  *  at  compound  inter- 
est, added  yearly,  amounts  to  $648.96 ;  the  present  worth 
of  the  sum  for  one  year  is  $576||.  Find  the  rate  per 
cent,  and  the  sum. 
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1.  If  8%  of  the  cost  price  of  an  article  is  equal  to  6/^ 
of  its  selling"  price,  >vliat  is  the  g-ain  per  cent.  ? 
^^  2.  A  man  increases  his  income  |l2,  by  transferring 
SoOOO  stock  from  the  4  i)er  cents  to  3i  per  cents  at  75. 
Find  the  price  of  the  former  stock. 
>^  .■].  A  otters  to  sell  a  farm  for  .^5000,  i)ayable  ii.  '.I  months  ; 
W  borrows  $5()()(),  at  7  \v\'  annum,  to  buy  it;  but  A 
afterwards,  wanting  cash,  olVcrs  to  throw  ott*  0%  of  his 
price  for  cash,  B  accepts  the  otter,  and  invests  the  balance 
of  the  money  at  10%  per  annum.  At  the  end  of  the  i» 
months  find  what  B  has  gained  by  A  not  holding  to  the 
first  otter. 

\.  A  merchant  lost  14%  of  his  goods,  and  sold  the  re- 
mainder at  an  advance  of  25%  on  cost,  gaining  %?M)  on 
the  whole  transaction.     AVhat  did  his  goods  cost? 

^^  5.  At  wlia.t  time,  after  12  o'clock,  will  the  hour  and 
minute  hands  of  a  clock  be  first  together? 
,  ().  Divide  ^5(iO  into  two  i)arts,  such  that  the  simple 
interest  on  one  \x\v\,  for  4  years  at  (1  %  per  annum,  may  be 
$12  more  than  that  on  the  other  part  for  (i  years  at  5  % 
per  annum. 

j^..-  7.  A,  B,  and  C,  are  engaged  to  do  a  piece  of  work.  A 
can  do  as  much  in  3  days  as  B  can  do  in  4  days,  and  B  in 
t)  as  C  in  7,  if  they  work  equal  liours  each  day.  A  works 
5  hours  a  day  for  6  days,  \\  7  hours  a  day  for  0  days,  and 
Oil  hours  a  day  for  10  days,  when  the  Avhole  work  is 
completed.  How  should  81^)8.10,  which  they  received  for 
the  work,  be  divided  ? 
8.  A  merchant  buys  $600  worth  of  sugar,  and  at  first 

determines  to  sell  it  at  a  profit  of  8  %,  but  afterwards  de- 
cides to  add  jV  of  its  original  bulk  of  sand,  and  sell  it  at 
cost.  What  does  he  gain  or  Jose  by  this  method  of  dis- 
posing of  it  as  compared  with  the  former  way  ? 

1).  A  person  invested  in  3  %  stock,  so  as  to  receive  5^^  % 
clear  on  his  investment,  after  paying  an  income  tax  of  20 
mills  on  the  dollar  ?  What  was  the  market  price  of  the 
stock,  brokerage  being  ^  %  ? 

/    10.  A  merchant  so^d  cloth  at  20  %  gain,  but  had  it  cost 

'  $t9  more,  he  would  have  lost  15  %  by  selling  at  the  same 
price.     What  did  the  goods  cost  ? 
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11.  A  gentleman  put  out  |219r)()  on  interest,  in  3  separ- 
ate BuniH,  at  5  %,  for  tlie  benefit  of  liis  H  sons,  aged  1),  11, 
and  14  years  respectively,  in  sutii  a  manner  that  each, 
as  he  became  of  age,  should  receive  the  same  amount.-'' 
What  sum  was  put  out  at  interest  foi*  each  (use  simple  in- 
terest) ? 
^yT  12.  A  and  H  phiy  a  game  of  chance.  A  has  $50  and  B 
''^  %'12  when  they  begin,  and  nt  the  end  of  the  game  A  has 
3  times  as  much  money  as  B.     Hoav  much  did  A  win  ? 

13.  Three  })i'rsons  can  together  complete  a  piece  of  work 
in  45  days.  It  is  found  that  the  first  does  |  of  what  the 
second  does,  and  the  second  \  of  what  the  third  does.  In 
what  time  could  each  alone  complete  it? 

14.  A  man  sold  a  horse  at  a  loss  of  25%.  If  he  had  sold 
him  for  $60  more  he  would  have  gained  15%.  What  did 
the  horse  cost  him  ? 

15.  Find  the  area  of  a  circle  whose  circumference 
measures  24  feet. 

10.  A  man  invests  .^7140  in  stock  at  84^  and  after  it  has 
advanced  to  1)5  sells  out.     Find  his  gain. 

,^  17.  A  pei'son  buys  a  lot  of  land  at  $120  an  acre,  and  by 
selling  a  portion  he  makes  *.)0%  on  all  he  sells,  so  that  after 
reserving  20  acres  he  linds  he  has  realized  $840  more 
than  the  entire  lot  cost  him.     How  many  acres  did  he  buy  ? 

^  18.  A  merchant  bought  a  (piantity  of  tw<'ed  and  marked 
it  at  an  advance  of  25%  on  cost,  and  in  selling  it  he  used 
a  yard  measure  \  inch  too  short,  his  entire  gain  being 
$12 1.80.  Find  the  cost  price  of  the  clotii,  and  the  amount 
the  merchant  gained  by  his  dishonesty. 

_  Ul.  A  and  B  start  together  to  travel  in  the  same  direc- 
tion. A  travels  at  the  rate  of  5  miles  per  hoar,  and  always 
remains  one  half  as  far  ahead  of  B  as  B  has  travelled. 
What  is  B's  rate  of  travelling  ?         ■ 

20.  A  hare  is  75  of  her  own  leaps  ahead  of  a  hound^  and 
she  takes  5  leaps  for  every  3  the  hound  takes,  but  he 
covers  as  much  in  1  leap  as  she  does  in  2.  How  many 
leaps  will  the  hound  take  before  he  catches  the  hare  ? 

21.  The  hour,  minute,  and  second  hands  of  a  clock  re- 
»lve  on  the  same  centre.  When,  first  after  5  o'clock, 
ill  the  hour  hand  be  midway  between  the  other  twoV 
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1.  A  man  sold  two  lots,  receiviiif*"  ^  as  much  for  one  as 
for  the  other ;  on  the  cheaper  one  \w  lost  8%,  and  oti  the 
dearer  one  he  gained  8%,  but  gainc^d  $1(>  on  the  whole 
transjietion.     Find  the  proceeds  of  the  two  lots. 

2.  A  grocer  spent  ecpial  sums  on  ten,,  coffee  and  sugar  ; 
he  sold  them,  maivlng  12%  on  the  t<'a,  8%  on  the  coffee, 
and  h)sing  15%  on  the  sugar.  His  total  gain  being  ^63.50, 
iiiml  the  cost  of  each  commodity. 

3.  Jones  received  a  stock  dividend  of  fi%,  h(^  then  liad 
83  ($;")())  shares,  and  $37  of  another  share.  How  many 
shares  had  he  at  first? 

4.  A  merchant  marlvcd  his  goods-  at  an  advance  of  20%, 
but  afterwards  soUl  them  40%  less  than  this  price.  Re- 
quired his  loss  ])(u*  cent. 

^  5.  l^'ind  the  difference  l)etween  tli<^  compound  interests 
on  #20;j  for  7i  yeai*s  at  7%  p(!r  annum,  interest  calculated 
(1)  half-yearly,  (2)  yearly. 

().  AVhat  will  it  cost  to  gravid  a  walk,  2  yards  Avide, 
around  the  insider  of  a  circular  piece  of  ground  whose 
diameter  is  40  yards,  at  14  cents  a  sijuare  yard  ? 

7.  A  person  had  $450  ;  part  of  it  Ik^  loaned  at  5  %,  and 
the  remainder  at  7  %,  fi-om  which  he  I'eeeived  ecjual  sums 
as  interest.     Hoav  much  did  he  loan  at  5  /  ? 

8.  Divide  3'.>  into  two  i)arts,  such,  that  one  })art  may 
be  six-sevenths  of  the  other. 

*.).  What  per  cent,  of  a  12  %  gain  on  cost,  is  a  12  %  gain 

on  that  selling  price?  . 

•'"  10.  Find  the  area  of  a  triangle  whose  sides  are  1'.),  24, 
36  ft.  long  respectively. 

11.  What  per  cent,  of  his  money  will  a  man  make^  who 
invc^sts  it  in  Pacific  Kailroad  stock  at  105,  and  paying  0% 
dividends  ? 

--  12.  AVhat  is  the  diflcrence  between  40  %  discount,  and 
10  %  taken  off  4  times  ? 

13.  A  gentleman  has  $25000  Bank  of  Commerce  stock 

"which  pays  a  dividend  of  8%.  When  money  is  worth  7%, 
he  sells  out  and  invest?)  in  Bank  of  Toronto  stock  at  205, 
which  pays  a  dividend  of  12%.  What  is  the  difference  in 
his  income  after  allowing  J%  brokerage  for  each  trans- 
action ? 
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14.  A  Bold  2  city  lots,  which  cost  the  same  price,  to  Bat 
a  loss  of  15  %  ;  B  sold  them  to  C,  piiniii^  '20  %  on  one,  and 
losing  2')%  on  the  other.  What  did  either  lot  cost  A,  if  B 
received  ^153  more  for  one  than  for  th<!  other? 

15.  A  barrel  of  coal  oil  lost  20%  by  leakn  j>ce,  and  the  re- 
mainder was  sold  at  a  gain  of  20%.  P'ind  the  gain  or  loss 
per  cent. 

16.  Three  men  start  together  to  travel  in  the  same  di- 
rection. The  rates  of  the  first  two  men  are  4  and  6  miles 
per  hour,  respectively.  What  is  the  rate  of  the  third 
man,  provided  he  is  always  ecjui-distant  from  the  other 
two  ? 

*»-  17.  A  man  buys  75  acres  of  land  at  $140  an  acre,  and 
sells  a  portion  of  it  at  an  advance  of  50  %  on  the  cost.  He 
realized  on  the  part  sold  a  sum  equal  to  the  cost  of  the 
entire  lot.     How  many  acres  did  he  sell  ? 

18.  A  jobber  bought  a  bankrupt  stock  at  75  cents  on 
the  dollar  and  retailed  it  at  10%  above  the  original  whole- 
sale i)rice.  His  expenses  were  6%  of  the  total  money 
received.     Find  his  gain  per  cent,  on  the  goods. 

— 19.  At  an  election  in  a  constituency  in  which  the  num- 
ber of  votes  was  1800,  the  votes  polled  by  the  candidates 
were  in  the  ratio  of  7  to  5,  and  the  majority  for  the  success- 
ful candidate  was  240.    Find  the  number  who  did  not  vote. 

—  20.  Find  how  long  it  will  take  a  train  87  yards  long 
and  running  at  the  rate  of  40  miles  an  hour,  to  pass  an- 
other one  100  yards  long  and  going  in  the  same  direction 
at  the  rate  of  30  miles  an  hour. 

21.  A  /cp'ocer  sells  his  goods  at  40%  profit.  He  receives 
butter  for  his  goods  at  a  time  when  it  is  worth  25  cents  a 
pound,  but  before  he  disposes  of  the  butter  10%  of  it  is 
worthless,  and  the  remainder  brings  only  15  cents  a  pound. 
Find  his  gain  or  loss  per  cent. 
— ,  22.  Two  partners,  A  and  B,  gained  $400  in  trade.  A's 
money  was  3  months  in  trade,  and  his  gain  was  $306  less 
than  his  stock.  B's  money,  which  was  $150  more  than  A's, 
was  in  trade  4  months.     Find  A's  stock. 

-  23.  Divide  $220  among  A,  B,  C,  and  D,  so  that  B  may 
have  twice  as  much  as  A,  C  as  much  as  A  and  B  together, 
and  D  as  much  as  B  and  C  together. 
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.,  1.  A  liuckater  bought  a  ceiijiin  number  of  apples,  luill 
of  them  at  2  for  a  cent,  and  the  remainder  at  3  for  a  cent ; 
he  sold  them  again  at  tlie  rate  of  5  for  2  cents  and  lost  1 
cent  by  his  bargain.  Wliat  was  the  number  of  apples  he 
bought  ? 

2.  Sold  J  of  a  lot  of  lumber  for  what  |  of  it  cost.  What 
per  cent,  was  gained  on  the  part  sold  ? 

3.  Find  the  interest  on  .^1022  for  98  days  at  5|%  per 
annum. 

4.  What  must  I  pay  for  Bank  of  Montreal  stock,  which 
yields  annual  dividends  of  l)%,  that  I  may  make  6%  inter- 
est on  my  money  V 

5.  A  hare  is  80  of  her  own  leaps  before  a  greyhound  ; 
slie  takes  3  leaps  for  every  2  that  he  takes,  but  he  covers 
as  much  ground  in  1  leap  as  she  does  in  2.  How  many 
leaps  will  the  hare  take  before  she  is  caught? 

0.  If  an  income  tax  of  7d.  in  tiie  }iound  on  all  Incomes 
below  €100  a  year,  and  of  Is.  in  tlie  pound  on  all  incomes 
over  £100  a  year,  realize  £18750  on  £500000,  how  much 
is  raised  on  incomes  below  £100  ? 

fc.^.7.  The  hour,  minute,  and  second  hands  of  the  clock 
rotate  on  the  same  axis.  When,  tirst  after  3  o'clock, 
will  the  minute  hand  be  midway  between  the  other  tw(»y 
8.  A  manufacturer  sold  goods  at  50^  25,  10%  discount. 
What  was  the  rate  of  discount  ? 
y^  9.  When  the  3  per  cents  are  at  9»'t,  liow  much  stock  must 
be  sold  out  to  pay  a  debt  of  $1G54,  9  months  before  it  be- 
comes due,  real  discount  being  allowed  at  4  J%  per  annum? 

10.  The  whole  time  occupied  by  a  train,  90  yards  long, 
and  travelling  at  the  rate  of  18  miles  an  hour,  in  crossing 
a  bridge  is  22^  seconds.    Find  the  length  of  the  bridge. 

11.  A  man  owes  me  ^200  due  in  8  months,  and  |200 
/due  in  12  months.     I  accept  his  note  for  $400  due  in  10 

months.     How  much  do  I  gain  or  lose  by  the  transaction, 
**    money  being  worth  8%  per  annum  ? 

12.  A  goes  into  business  with  $1400  capital  ;  after  3 
months  B  joins  him  putting  in  $1600,  and  after  4  months 
more  C  also  joins  the  firm,  putting  in  .*1 700.  The  gain 
at  the  end  of  the  year  was  $1191.  How  should  it  be 
divided  ? 
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13.  A  eonii)any  takes  a  risk  of  $60CK)  at  1J%  (on  a 
house),  and  ininjctliauly  reinsures  \  of  the  risk  in  another 
company  at "2%.  Wliat  would  the  fli'st  company  lose  in 
case  tiie  liouse  is  destroyed  ? 

14.  By  selling  a  farm  for  S4000  I  gain  0%  more  than 
if  I  had  sold  it  for  $3800.  Find  the  price  I  paid  for  the 
farm. 

If).  A  drover  bought  50  horses  and  cows  for  !|3100. 
The  horses  cost  ^150  each,  and  the  cows  |40  each.  Find 
the  number  of  eacli  bought. 

16.  I  put  !i?22(M)  out  at  interest  for  1  year,  part  of  it  at 
()%  and  the  remainder  at  5%,  the  sum  received  as  interest 
in  each  case  being  tlie  same.     Find  the  sum  loaned  at  (5%. 

17.  Tlie  sum  of  $310,  was  raised  by  A,  B,  and  C.  B  con- 
"  tributed  $30  more  than  A,  and  C  $40  more  than  B.  What 
.  did  each  contribute? 

,  .^IS.  A  person  bought  30  pounds  of  sugar,  of  two  ditterent 
soi'ta,  for  $2.28  ;  the  better  sort  at  10  cents  a  pound,  and 
the  infclfidr  at  7  cents  a  pound.  How  many  pounds  of 
each  dii^he  buy  ? 

It).  A  speculator  buys  stock  wlien  it  is  25%  below  pai\ 
and  sells  it  when  it  is  19  %  below  par.  What  is  his  rate 
of  gain?-'  '•'■  ' 

20.  'J'he  perimji^vv-^^i  square  field  is  62  yards.  Find 
its  area.         /.    :  -  ^x,^^^ 

21.  A  man  sells  a  hous(V^g4vining  thereon  10%  of  the 
'^)r()ceeds.     At  what  advance,  prf  cent.,  on  the  cost  does 

he  sell?.  k 

"I'l.  At  what  time,  betweei#3  and  4  oxjlock,  is  the  min- 
ute hand  5  minute  spaces  in  advance  of  the  hour  hand  ? 

23.  Find  the  difference  in  the  perimeters  of  a  square 
field,  containing  4  acres,  and  a  circular  field,  of  the  same 
size. 

24.  A  builder  takes  a  contract,  and  at  the  time  the 
material  will  cost  just  twice  as  much  as  the  labor.  When 
one-half  of  the  material  is  secured,  and  one-third  of  the 
work  performed,  the  cost  of  material  rises  5  %,  and  at  the 
same  time  the  cost  of  labor  falls  8  %.  As  a  consequence, 
the  builder  saves  |10  on  his  first  estimate.  What  was  the 
first  estimate  ? 
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""  1.  A  broker  sold  $4850  stock  at  87|,  and  invested  the 
proceeds  in  other  stock  at  96^.  If  his  rate  of  brokerage  is 
the  same  in  each  transaction^  and  amounts  altogether  to 
"p4tj,  tind  his  rate. 

,-  2.  A  company  took  a  risk  at  4  %,  and  reinsured  f  of  it 
at  3  %.  The  premium  received  exceeded  the  premium 
paid  by  $27.     Find  the  amount  of  the  risk. 

/-     3.  A,   B,  and  C  enter  into  partnership,  A  contributes    <t. 

^    $1200  for  4  months,  B  $800  for  5  months,  and  C  $400  for 
6  months.     How  should  a  gain  of  $1960  be  divided  among 
them  ? 
/     4.  A  merchant  shipped  $5100  worth  of  wheat  to  his 

'     agent,  and  received  in  return  $4850  worth  of  tea.     The 
agent  charged  a  certain  rate  for  selling  the  wheat,  and     ■ 
one  per  cent,  less  for  buying  tlie  tea  (the  latter  commis- 
sion being  calculated  On  the  amount  invested  in  tea).    Find 
the  rates  charged. 
^.     5.  What  is  the  average  time  at  which  the  following 

/  bills  become  due  :  Feb.  12,  1890,  $300  on  3  months'  credit ; 
March  6,  1890,  $275  on  30  days'  credit ;  May  17,  1890, 
$412  on  6  months'  credit ;  Aug.  7,  1890,  $500  on  2  months' 
credit? 

.    6.  A  wine  merchant  has  two  qualities  of  wine,  one  sort"^. 
"worth  $1.25  a  gallon,  and  the  other  worth  $1.60  a  gallon. 
He  Avishes  to  form  a  mixture  of  75  gallons  from  these 
worth  $1.36§  a  gallon.     Hoav  many  gallons  must  he  take 
from  each  sort  ? 

7.  A  workman  was  hired  for  40  days  at  40  cents  a  day  "" 
for  every  day  he  worked,  but  with  this  condition,  that 
for  every  day  he  was  idle  ho  wa-i  to  forfeit  16   cents; 
on  the  whole  he  made  $7.60.     How  many  days  did  he 
work  ? 

8.  Find  the  compound  interest  on  $324  for  8J  years  at 
12%  per  annum,  interest  calculated  half-yearly. 

,     9.  A  man  sold  two  horses  for  $200  each,  on  one  he  v 
gained  25%,  and  on  the  other  he  lost  an  equal  amount. 
Find  the  loss  per  cent,  in  the  latter  case. 
y  10.   What  must  I  pay  for  $3000  stock  Avhich  is  selling 
at  94i    when  the  broker  who  is  managing  the  business 
charges  J%  for  his  trouble  ? 
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^  11.  If  the  hour,  minute,  and  second  hands  of  a  clock  are  ^ 
on  the  same  centre,  when,  lirst  after  12  o'clock,  will  the 
second  hand  be  midway  between  the  other  two  ? 

^'  12.  What  are  the  liabilities  of  a  bankrupt  whose  total 
assets  are  $2700,  and  after  2  %  has  been  deducted  for 
settling"  the  business,  is  only  able  to  pay  GG'15  cents  on 
the  dollar  ? 

,^  13.  A  certain  article  of  consumption  is  subject  to  a  duty 
of  6  cents  a  pound  ;  in  consequence  of  a  reduction  in  the 
duty,  the  consumption  increases  one  half,  but  the  revenue 
falls  one-third.  Find  the  duty  per  pound  after  reduc- 
tion. 

^^  14.  Bought  72  ($50)  shares  of  railway  stock,  at  46|,  and 
gave  in  payment  a  draft  on  St.  Louis  for  $2500,  which 
Avas  at  1^  %  discount,  and  the  balance  in  cash.  How  much 
cash  did  I  pay  ? 

--  15.  A  sold  B  a  bill  of  goods.  May  7,  on  6  months'  credit, 
amounting  to  $2000 ;  .July  14,  B  paid  him  $750,  and  on 
Sept.  4,  $425.     To  what  additional  credit  is  B  entitled  ? 

^.  16.  What  sum  will  be  received  for  a  lot  valued  at  $4200, 
based  on  a  ground  rent  of  7  %. 

17.  I  pay  i?51  taxes  on  property  worth  $4000,  which  is 
assessed  at  |  of  its  value.     Und  the  rate  of  taxation. 

^  18.  A  certain  sum  of  money  at  (>%  interest,  amounts  to 
$558. GO  in  a  certain  time.  At  8|%  for  the  same  time  it 
amounts  to  $G1G.35.  Find  the  time  and  sum  (use  simple 
interest). 

'  19.  Foar  persons  rented  a  pew  in  church,  and  by  taking 
in  two  more  the  expense  of  each  was  lowered  75  cents. 
What  was  the  I'cnt  of  the  pew  ? 

20.  If  the  cost  of  an  article  had  been  30  %  less,  the  gain 
per  cent,  would  have  been  2^  times  as  great.  Find  the 
gain  per  cent. 

*.  21.  If  it  costs  $2  a  cord  to  saw  wood  into  3  lengths, 
what  will  it  cost  to  cut  a  cord  of  wood  into  4  lengths  ? 

•^-  22.  A  man  rows  ri  miles  down  a  stream  in  30  minutes, 
and  back  in  45  minutes.  Find  the  rate  of  the  stream,  and 
of  the  man  in  still  water. 

•^"-    If  3G  ])e  added  to  a  cin'ta.ii  numl)er,  the  result  is  five 


4..>. 


times  the  original  number. 


Find  the  number. 
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1.  A  person  ovvna  300  acres  of  land,  which  brings 
him  in  an  average  rental  of  $3.87^  an  acre.  Part  of 
it  he  rents  at  $4  an  acre,  and  the  remainder  at  |2.50  an 
acre.  Find  the  number  of  acres  he  rents  at  the  former 
rate. 

«*  2.  Find  the  compound  interest  on  $187  for  4^  years 
at  12%  per  annum,   interest  calculated  every  4  months. 

3.  Which  is  the  better  investment,  the  2|  per  cents  at 
05|,  or  the  4^  per  cents  at  103|  ? 

4.  A  man  sells  a  house,  losing  20%  of  the  proceeds. 
What  per  cent,  of  the  cost  did  he  lose  ?    • 

5.  The  hour,  minute  and  second  luinds  of  a  clock  are 
on  the  same  centre.  When  will  the  hour  hand  be  mid- 
way between  the  other  two  for  the  tirst  time  after  12 
o'clock  ? 

.  6.  Three  men  run  a'  race  around  a  circular  course  100 
yards  in  circumference.  At  the  start  A  is  10  yards  be- 
hind B,  and  B  15  yards  behind  C.  If  their  rates  are  10, 
8,  and  5  yards  per  second,  respectively,  when  will  they 
all  be  together  for  the  first  time  ? 

-  "  7.  A  workman  was  employed  for  (JO  days,  on  condi- 
tion that  for  every  day  he  worked  he  should  receive  If) 
pence,  and  for  every  day  he  was  absent  he  should  forfeit 
5  pence.  At  the  end  of  the  time  he  had  20  shillings  to 
receive ;  how  niany  days  was  he  idle  ? 

-  8.  A,  B,  and  C  engage  in  trade.  A  puts  into  the  busi- 
ness $3200  for  (i  months,  B  puts  in  $4000  for  5  montiis, 
and  C  puts  in  $2000  for  7  months.  C  receives  10  %  of  the 
total  profits  for  managing  the  business,' and  also  his  just 
share  of  the  remainder  of  the  profits  If  C  receives  alto- 
gether $428.40,  find  A's  and  B's  share  of  the  profits. 

--  9.  A  speculator  had  a  certain  amount  of  stock  in  tlic^v 
3  per  cents  at  Of),  and  an  equal  amount  in  the  4  per  cents  '^ 
at  101.     If  he  sells  out  and  invests  the  proceeds  of  each 
in  the  other  kind  of  stock,  he  finds  that  his  annual  income 
will  be  diminished  by  $12.15.    Find  the  amounts  of  money 
originally  invested. 

-  10.  The  simple  interest  on  a  certain  sum  for  3  years  is 
$600 ;  the  true  discount  off  the  same  sum  for  the  same  time 
is  $500,     Find  the  sum  and  tlic  rate  pcj*  cent. 
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--  11.  A  fanner  sold  50  geese  and  turkeys  for  $30.00.  He 
received  50  cents  each  for  the  geese,  and  75  cents  each 
for  the  turkeys.     Find  the  number  of  each  sold. 

12.  A  man  sold  an  article  no  as  to  gain  25  %.  If  he  had 
sold  it  for  C>150  Jess,  lie  would  have  lost  5  %.  Find  the  cost 
of  the  article. 

13.  A  grocer  bought  2000  pounds  of  sugar  at  6  cents  a 
pound.  It  loses  „'.  of  its  weight  by  drying  out.  Find 
his  gain  or  loss  by  selling  it  at  the  rate  of  15  ounces  for 
6  cents. 

14.  How  many  houses  24  feet  long  and  18  feet  wide, 
can  be  built  on  a  plot  of  ground  85  iV.vt  square? 

1  15.  A  man  owes  SloOOO,  bearing  interest  at  5%  per  an- 
num ;  he  pays  at  the  end  of  each  year,  for  interest  and 
part  payment  of  tlie  principal,  12500.  Find  the  amount 
of  his  debt  at  the  end  of  the  third  year. 
y;^  16.  An  importer  pnid  10%  for  freight  and  duty  on  #9875 
worth  of  goods  ;  he  sold  them  at  a  clear  gain  of  20%  to 
the  retailer,  who  sells  them  at  a  gain  of  25%  to  the  con- 
sumer.    Find  the  prit  j  paid  by  the  consumer. 

-I  17.  A  commission  merchant  has  goods  consigned  to  him 
to  sell,  and,  after  deducting  2%  for  both  selling  and  in- 
vesting tlie  proceeds,  in  the  usual  way,  he  finds  that  his 
commission  for  selling  the  goods  exceeds  his  commission 
for  buying  by  $12.  Find  the  value  of  the  goods  remitted 
to  him. 

>^  18.  A  certain  number  of  men,  and  one  half  as  many 
women,  were  employed  on  a  work ;  each  man  received 
$1.25,  and  each  woman  75  cents  ;  tlieir  total  wages  being 
$45.50,  how  many  of  each  were  employed  ? 

j^.  19.  A  man  has  11  hours  at  his  disposal ;  how  far  may 
he  ride  in  a  coach,  at  8  miles  an  hour,  so  as  to  return  in 
time,  walking  back  at  the  rate  of  3  miles  an  hour  ? 

20.  Find  the  cost  of  gravelling,  at  15  cents  a  square 
yard,  a  path  1  yard  wide  running  around  the  inside  of  a 
square  garden,  whose  side  is  114  yards. 

21.  A  man's  income  decreased  *10.87|  by  transferring 
$4470  of  4J%  stock  at  102 J  to  the  3  per  cents.;  if  he  paid 
^%  brokerage  on  each  transaction,  find  the  market  value 
of  the  3  per  cents. 
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1.  After  A  has  received  iS^lO  from  B  he  has  as  much 
money  as  B  and  |()  more  ;  and  between  them  they  have 
$40.     What  mon(\y  had  each  at  first  ? 

2.  If  8  luon  anci  5  boys  can  reap  7  J  acres  of  grass  in  3 
days,  and  12  men  and  14  boys  can  reap  50  acres  in  12 
dnys,  how  long  will  it  take  1  man  and  4  l)oys  to  reap  12 
acres  ? 

8.  A  merchant  l)oaglit  777  yards  of  cloth  at  $1.50  per 
yard.  In  selling  the  first  half  he  uses  a  35  inch  yard 
measim^  and  in.  addition  had  the  goods  marked  at  an  ad- 
vance, of  25  /  on  the  cost.  At  what  advance  per  cent.  on. 
the  co-t  should  he  mark  the  remainder  so  as  to  gain  only 
25  %  on  the  Avhole  outbiy,  if  he  use  a  87  inch  ya  rd  measure 
in  selling  it? 

4.  A  house  worth  $8937  is  insured  for  $0000,  so  as  to 
cover  the  value  of  the  'hoLise,  the  premium  of  insurance, 
and  charges  amounting  to  5  %  of  the  premium.  What  was 
the  rate  charged  for  insuring  ? 

5.  Three  men  take  an  interest  in  a  coal  mine.  B  in- 
vests his  capital  for  4  months,  and  claims  /^  of  the  profits ; 
C's  capital  is  in  8  months,  and  D  invests  $0000  for  (> 
months,  and  claims  r  of  the  profits.  How  much  did  B  and 
C  each  put  in  ? 

6.  A  grocer  mixes  30  pounds  of  tea  v.ith  40  pounds 
of  an  inferior  quality,  and  finds  that  the  mixture  is 
worth  412  C(mts  a  pound  ;  the  difference  in  the  prices 
being  15  cents  a  pound,  find  the  price  of  each  kind  per 
pound. 

7.  A  merchant  pays  $B83.60  duty  on  an  invoice  of  goods. 
If  20%  of  the  goods  be  exempt  from  duty,  and  22%  is 
charged  on  the  remainder,  iind  the  invoice  price  of  the 
goods. 

8.  A  man  lends  $1050,  part  of  it  at  4%,  and  the  re- 
mainder at  7%.  He  finds  that  tiie  income  from  both  in- 
vestments is  $1.8  fi  a  year  more  than  it  would  have  been 
had  he  lent  the  entire  sum  at  the  uniform  rate  of  5J%o 
Find  the  sums  lent  at  the  different  rates. 

0,  Remitted  $4200,  including  commission,  to  my  agen*; 
to  purchase  goods  on  a  commission  of  5%.  AVhat  amount 
did  he  invest  in  goods  ? 
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10.  If  i^f)  bo  allowed  as  discount  off  n  bill  of  $12.5  due  a 
certain  time  lunice,  wliMt  Avould  be  the  discount  allowed 
if  the  bill  had  twice  as  long-  to  run? 

1 1.  A  can  do  one  half  as  much  work  as  B  ;  B'  can  do  one 
half  as  much  as  C  ;  together  they  can  complete  a  piece 
of  work  in  12  days.  In  what  time  could  each  alone  com- 
plete it  ? 

12.  Divide  930  into  3  parts,  such  that  twice  the  first 
eqaals  3  times  the  second,  or  5  times  the  third. 

13.  A  dealer  received  an  invoice  of  glassware,  16%  of 
which  was  broken.  At  what  per  cent,  above  cost  must 
the  remainder  be  sold  to  clear  8%  on  the  invoice  price  ? 

14.  A  mixture  of  black  and  green  t(^n,  weighing  14 
pounds,  cost  $5.12^.  If  the  proportions  are  interchanged 
the  mixture  would  be  worth  5t?5.02|.  The  black  tea  :s 
worth  37|  cents  a  pound.  Find  the  "price  per  pound  of 
the  green  tea. 

15.  Find  the  cost  of  gravelling  at  1 2 M'ents  ])er  square 
yard,  a  path  2  yards  wide  running  around  the  inside  of  a 
square  field  containing  2  acres. 

1().  A  grocer  buys  a  certain  number  of  oranges  at  3  for 
5  cents,  and  an  equal  number  at  4  for  5  cents  ;  he  retails 
them  at  the  rate  of  7  for  10  cents.  How  much  does  he 
gain  or  lose  per  cent,  by  the  transaction? 

17.  Does  a  merchant  gain  or  lose,  and  how  much  per 
cent.,  by  selling  half  of  a  barrel  of  sugar,  giving  only  15 
ounces  to  the  pound^  and  the  other  half  giving  17  ounces 
to  the  pound  ? 

18.  Goods  worth  i!?2fifil.75  are  insured  for  $2700,  so  as 
to  cover  the  value  of  the  goods,  the  premium  of  insurance 
and  $4.50  charges.  What  Avas  the  rate  of  premium 
charged  ? 

19.  A  and  B  are  partners.  A's  capital  is  to  B'ti  us  5  to 
tJ ;  at  the  end  of  4  months  A  withdraws  i  of  his  capital, 
and  B  §  of  his  ;  at  the  end  of  the  year  their  whole  gain  is 
$4000.     How  much  of  the  gain  is  each  man  entitled  to  ? 

20.  A  wine  merchant  mixed  8  gallons  of  water,  with  14 
gallons  of  wine  at  75  cents  a  gallon,  ^22  gallons  at  90 


cents,  and  16  gallons  at  $1.10. 
the  mixture  worth  ? 


How  much  is  a  gallon  of 
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1.  A  young  mau,  receiving  a  legacy  of  $64788.50,  in- 
vests ^  of  it  in  5%  stock  at  93|,  and  tlie  remainder  in  6% 
stock  at  108,  paying  brokerage  at  |%.  Find  Iiis  net  an- 
nual income,  after  he  has  paid  an  income  tax  of  18  mills 
on  the  dollar. 

2.  T'lie  duty  on   an  importation  of  bottled  Bay  Rum, 
after  deducting  2%  for  breakage,  was  $823.20,  and  the  in 
voice  price  of  the  rum  was  25  cents  a  bottle.     How  many 
dozen  sound  bottles  did  the  importer  receive,  duty  at  20%  ? 

//-3.  If  1700  metres  are  equal  to  1  mile,  and  if  a  cubic 
foot  of  water  weighs  1000  ounces  avoirdupois,  and  a  cubic 
metre  of  water  1000  kilogrammes,  find  the  ratio  of  a  kilo- 
gramme to  a  pound  troy. 

4.  A  man  lends  $843,  part  of  it  at  6%  and  the  re- 
mainder at  8%.  If  his  annual  income  from  both  invest- 
ments amounts  to  $6l.84|^,  find  the  sums  lent  at  the  differ- 
ent rates. 

5.  Received  $4100  from  my  agent,  who  had  deducted 
his  commission  of  5%,  as  the  proceeds  of  a  sale  of  goods. 
What  were  the  goods  sold  at  ? 

(j.  A  sold  goods  to  B,  which  cost  him  $10000 ;  B  sold 
them  to  C,  who  sold  them  for  $11910.16.  If  they  each 
gained  the  same  rate  per  cent.,  find  the  rate  of  gain. 
I  7.  A  certain  number  of  men  and  women  earn  $27  ;  each 
Kinan  earns  $1.25  and  each  woman  earns  75  cente  The 
numl)er  of  women  is  3  more  than  twice  the  number  of  men. 
Find  tlie  number  of  each  employed. 

\  8.  A  grocer  wishes  to  mix  47  pounds  of  tea  worth  40 
cents  a  pound,  Avith  a  certain  quantfty  worth  35  cents  a 
pound,  so  that  he  can  sell  16  pounds  of  the  mixture  for 
$6.07.  How  many  pounds  of  35  cent  tea  must  he  use  ? 
/,).  There  are  two  places  126  miles  apart,  from  which 
Vo  persons  start  at  the  same  time,  with  the  design  of 
meeting ;  one  travels  at  the  rate  of  3  miles  in  2  hours,  and 
the  other  at  the  rate  of  5  miles  in  4  hours.  When  will 
they  meet  ? 

10.  A  rectangular  field,  whose  sides  are  as  4  to  5,  con- 
tains 1  acre,  20  sq.  rods.  What  will  it  cost  to  gravel  a 
path  1^  yards  wide  around  the  inside  of  it,  at  10  cents  a 
square  yard? 


\ 
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11.  A  man  owns  '54  of  a  certain  patent ;  he  sells  -329  ol 
his  share  for  $756.  What  is  tlie  value  of  the  patent  ? 
'  12.  The  freight  and  mail  earnings  of  a  railroad  company 
amount  to  $476285-48,  the  passenger  earnings  to  $378- 
567.29,  the  total  expenses  to  $564798.20,  and  the  company 
was  able  to  declare  a  dividend  of  4J%.  How  much  stock 
had  the  company  issued  ? 

13.  A  grocer  has  280  lbs.  of  tea,  of  which  he  sell  80  lbs. 
at  30  cents  a  pound,  and  gains  only  8%  at  this  price  ;  he 
now  raises  the  price  so  as  to  gain  10%  on  the  whole  out- 
lay.    Wliat  does  he  now  sell  at  a  pound  ? 

14.  Find  a  merchant's  gain,  through  dishonesty,  if  he 
sell  goods,  which  cost  him  $84,  by  a  false  pound  weight, 
I  ounce  too  light. 

15.  A  man  has  property  insured  for  $6500,  for  which  he 
paid  $162 -50  premium  ;  he  wishes  to  increase  the  insurance 
to  $9000.  What  extra  premium  will  he  be  required  to 
pay  if  the  rate  for  the  latter  is  i%  greater  than  that 
for  the  former  ? 

16.  A  and  B  engage  in  trade  ;  A  invests  $6000,  and  at 
the  end  of  5  months  withdraws  a  certain  sum  ;  B  puts  into 
the  business  $4000,  and  at  the  end  of  7  months,  $6000  more  ; 
at  the  end  of  the  year  A's  gain  is  $5800,  and  B's  is  $7800. 
Find  the  amount  A  withdrew. 

17.  How  much  w^ater  is  there  in  a  mixture  of  100  gal- 
lons of  wine  and  water,  worth  $1.00  a  gallon,  if  the  wine 
cost  $1.20  a  gallon  ? 

18.  A  liquor  dealer  receives  an  invoice  of  150  dozen  of 
bottled  porter,  worth  $1.40  a  dozen.  If  10%  of  them  are 
broken,  what  duty  does  he  pay  on  the  remainder  the  rate 
being  24%? 

19.  A  man  lends  $375  at  a  certain  rate  of  interest,  and 
$412  at  a  rate  2%  higher.  If  his  interest  for  onJyear  from 
both  investments  is  $47.59,  lind  the  rates  at  %hich  each 
was  lent.  ; 

20.  A  boy  engages  to  work  for  SO^days  at  75  cents  a  day 
and  his  board,  on  the  understanding  that  for  every  day 
he  is  idle  he  will  receive  no  wages,  but  will  have  to  pay 
62|  cents  a  day  for  his  board.  At  the  end  of  the  time  he 
receives  altogether  $12,87^.   How  many  days  was  he  idle? 
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(3     1.  The  difference  between  the  true  and  bank  discoant^ 
on  a  sum  of  money  for  8  months  at  9%  per  annum  is  $4.95. 
Find  the  sum. 

^  2.  A  bankrupt,  whose  liabilities  are  $3000,  can  pay 
only  65  cents  en  the  dollar,  after  the  asslg-nee  receives 
$50  for  his  services  ;   what  are  the  total  assets  ? 

3.  A  farmer  borrows  $1500  at  7%,  and  agrees  to  pay 
both  principal  and  interest  in  2  equal  annual  payments. 
What  is  the  amount  of  each  payment  ? 

Q      4.  Find  the  volume  of  a  sphere  whose  surface  measures 
120  square  inches. 

C^  5.  The  expense  of  collecting-  taxes  {nnounts  to  2%  of  the 
total  taxes.  If  a  1!)  mill  rate  gives  the  net  taxes  as 
$36750,  find  the  total  amount  of  assessable  property.- 

^     6.  What  must  I  pay  for  a  draft  ])urchased  at  2%  dis- 

^count  to  cancel  a  dfebt  amounting  to  .f.'U7.50? 

7.  What    is"' the  difference  between   the  simple  and 
fy  compound  interest  on  $400  for  2  years  at  5%  per  an- 
num ? 

8.  A  stock  company  with  a  capital  of  $100000,  10%  of 
which  is  paid  up,  can  declare  a  dividend  of  12  %  on  the 
paid  up  capital.  They  make  a  further  call  of  4  %,  which 
is  devoted  to  increasing  their  office  accommodation  ;  what 
rate  of  dividend  can  they  now  declare  ? 

t^  9.  I  send  to  my  agent  $34920,  and  instruct  him  to  de- 
duct his  commission  at  3J%,  and  invest  the  remainder  in 
broadcloth  at  $2.95  per  yard.     When  I  receive  the  goods 

1  have  to  pay  in  addition  $1347.90  for  freight,  $479.40  for 
insurance,  $169.83  for  storage,  and  an  ad  valorem  duty  of 

2  J%  on  the  invoice  price  of  the  goods.  Required  the  num- 
ber of  yards  of  cloth  shipped  to  me,  and  what  I  gain  or 
lose  per  cent,  on  the  whole  transaction,  by  selling  the  goods 
for  $50000. 

^10.  If  a^^merchant,  in  buying  goods,  uses  a  pound  weight 
J  oz.  too  heavy,  and  in  selling  them  one  ^  ounce  too  light, 
and  gains  $15  by  his  dishonesty,  find  what  he  paid  for  the 
goods. 

11.  For  what  sum  was  a  store  insured,  if  the  rate  of  in- 
•f  surance  was  7h  mills  on  the  dollar,  and  the  premium  T)aid 
was  $25.50?   " 
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12.  Three  men  form  u  pjirtiiership,  each  contributing  tlie 
same  amount  of  capital ;  one  of  them  is  appointed  manag'er, 
and  as  such,  is  to  receive  12|%  of  the  total  profits.  When 
tlie  biisiness  is  wound  up,  the  manaj^-er  receives  altoj^ether 
!|G0OO.     What  were  the  total  profits  ? 

*L  13.  A  merchant,  in  Ncav  York  g'ave  ^1950  for  a  bill  of 
exchange  of  £4(X)  to  remit  to  Liverpool.  What  was  the 
rate  in  ftivor  of  Kn^'-Jaiid  ? 

^  14.  A  sum  of  money  together  witli  the  interest  which  ac- 
cumulates during  the  time  will  pay  the  wages  of  17  nuni 
for  4  days,  or  12  men  for  (5  days.  How  many  men  in 
either  case  does  tlui  interest  })ay  ? 

1,5.  A  grocer  hy  selling  12  ])onnds  of  tea  for  a  certain 
])rice  gained  12  %  ;  afterwards  he  decided  to  give  a  less 
number  of  ])ounds  for  tlur  same  ])ri('e,  and  as  a,  result  gained 
49^%.  What  was  the  number  of  pounds  he  decided  to 
give  ? 

^  IG.  A  person  owed  $2500  due  in  8  months  ;  he  paid 
$500  in  3  months,  and  .fHOO  in  (;  months.  W^hen  was  the 
balance  due  ? 

C^     17.  If  7  bushels  of  wheat  are  worth  10  bushels  of  rye, 
and  5  bushels  of  rye  are  worth  14  bnshcls  of  oats,  and  1 
bushel  of  oats  is  worth  50  cents,  liow  many  bushels  of 
wheat  will  $30  buy? 

^  18.  At  a  14  mill  rate  a  man  who  has  $400  of  his  salary 
exempt,  pays  $7  taxes.  What  was  his  total  salary  V 
(^  19.  A  man  employed  a  number  of  men  and  (>  boys;  he 
paid  the  men  81.25  a  day,  and  the  boys  50  cents  a  day. 
The  average  ])rice  ])aid  was  $1.1.3  a  day.  How  many 
men  were  emiiloyed? 

^  20.  A  huckster  bought  a  certain  numljer  of  ai)ples  at 
the  rate  of  5  for  2  cents,  and  sold  one-half  of  them  at  the 
rate  of  3  for  1  cent,  and  the  other  half  at  the  rate  of  2  for 
1  cent,  gaining  altogether  4  cents.  How  many  api)les 
did  he  buy  ? 

21.  A  person  holds  a  certain  amount  of  0%  accumulat- 
ing stock,  and  after  the  lirst  dividend  has  been  added  to 
the  original  stock,  he  holds  $1317  58  stock.  H'he  secured 
the  original  stock  Avhen  it  was  selling  at  102,  tind  the 
amount  of  monev  he  invested. 
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1.  A  niiiii  bui'runs  ^2r)(H),  niul  n^rocs  Xo  }>ay  botli  i>rin- 
Cpul  aiul  interest  in  M  ('(lunl  juinunl  ])aynients.  "\V lint  is 
the  nniount  of  eaeli  payment,  init  rest  hein^  at  0%? 

'2.  A  comniission  increlui  nt  bon^lit  a  lot,  40  feet  frontage, 
with  tile  eominission  h(^  realized  from  selling  wiieat  nt 
r)^%  ;  tile  net  jn'oeet'ds  of  the  Avheat,  after  (lediictiuj;*  tlie 
eominission,  lu'in^'  .*,*)7'.M),  find  the  }inee  paid  per  foot  for 
the  lot. 

.'5.  A  inerelnint  hnys  a  ([uantity  of  coal  oil  for  |ir)(lO: 
hy  the  use  of  a  false  measure,  and  by  marking  his  goods 
at  a  })rolit  of  25%,  he  gains  $750.     Find  the  size  of  his 


gallon  measure 


4.  A  house  is  insured  ft)r  a  e(M'tain  sum,  |  of  that  sum 
at  JV'  itreininin.  and  tlu;  remainder  at  1^%.  What  is  the 
averag(;  i)reminni  paid? 

5.  IJivide  »*500  among  three  persons  in  such  a  manner 
that  the  share  of  the  si'eond  may  he  ^  greater  than  that 
of  the  lirst,  and  the  share  of  the  third  1  greater  than  that 
of  tlu'  seeond. 

('».  If  50  barrels  of  flour  in  Chieago  are  worth  125  yards 
ofelothin  XeAv  York,  and  SO  yards  of  the  same  cloth  in 
New  York  are  worth  IH  l)ales  of  cotton  in  Charleston,  and 
l.'{  hales  of  cotton  in  Charleston  are  worth  oJ,  hogsheads 
of  sugar  in  New  Orleans  ;  how  many  hogsheads  of  suga  r  in 
New  Orleans  are  worth  1500  barrels  of  Hour  in  Chicago V 

7.  AVhat  rate  of  trade  discount  deducted  4  times  in  sue- 
cession  is  e(|uivalei)t  to  5!».,'."'  off? 

>!.  A  sum  of  money,  together  with  the  interc^st  which 
acH'uniulates  during  the  time,  will  pay  the  wages  of  14 
men  for  1>  days,  or  5  men  for  27  days.  How  many  men's 
wages  will  it  pay  for  3  days  ? 

!>.  A  bankrupt  was  able  to  pay  40  cents  on  the  dollar, 
had  not  a  debt  of  sij^SOO  proved  worthless  ;  now  he  is 
ab'e  to  pay  only  24  cents  on  the  dollar.  Find  the  total 
y.^Mouiit  of  his  liabilities. 

10.  Three  men  engage  in  trade  with  a  Joint  eajatal  of 
ii51H20()  'J'he  first  puts  in  $0  as  often  as  tlie  second  i)Uts 
in  .i?l0,  aud  as  often  as  the  third  puts  in  $14.  Their 
annual  gain  is  equal  to  the  third  man's  stock.  AVhut  ia 
each  partner's  gain  ? 
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11.  Kind  tlKMlilVcroiu  <•  Ix'lAvrcii  iJic  i,\U'  jiihI  l)}tiil:  dis- 
count, off  ^'I'lH,  duo  '\  yojirs  licnco,  }it  H],    \  or  .'mnuiii. 

11'.  'Vhv  jissoss{il>l(!  proiu.'i'ty  ofa  corpoiMlion  is  Jii«.'{iMK)(M). 
AV^liat  I'Mto  of  taxation  is  levied,  if  the  collector  receives 
iB172.80  from  a  a%  commission  ? 

l.S.  I  •\vjint  an  .'liloy  Aveiffhinj*'  10<»2  ounc(^s,  consisting  of 
l.*J  parts  l)y  woi^lit  of  uiclvrl,  li'  jmrts  of  load,  and  1  1 
])arts  of  tin.  The  only  nickel  1  can  obtain  is  contained  in 
an  'illoy  consisting'  of  \l  parts  hy  Aveif''lit  of  nickel,  *•  parts 
of  lead,  and  V.l  parts  of  tin.  How  much  of  tlie  latter 
alloy,  and  of  lead  and  tin  must  I  use? 

1 1.  liou^^ht  ^-oods  as  follows  :  .June  1,  18U0,  on  '2  months, 
ii<.-i5() ;  .fuly  If),  on  .'>  mouths,  !!^1(K) ;  Auff.  10,  on  I  nH)nths, 
$150:  Sej)!..  12,  on  0  months,  .ii^OOO.  Find  the  ('(piatetl 
time  of  ])aynu'nt. 

ir>.  Find  the  area  of  a  square  inscribed  in  a  circle,  whose 
circumference  is  20  i'cct. 

IC).  A  ciU'tain  railway  com]>aiiy  is  able  t(»  declare  a 
dividend  of  <>,'„,  on  their  entire  stock,  but  there  beinj^" 
1^150000  of  preference  stock,  which  is  f^uaranteed  H"^,  the 
ordiuary  stock  h()lders  i-eceivc^  only  5'^%.  Find  the  total 
srock  of  the  oomi)any. 

17.  A  (onimission  merchant  sold  a  shipment  of  flour  for 
!ii=r),->iJO,  and  invested  the  proceeds,  less  his  commission,  in 
tea.  The  sellinpf  commission,  exceeded  the:  buying-  com- 
missiou  by  .!M).r)0.  The  rates  being  the  same  in  each  case, 
find  the  rate  charg-ed. 

18.  A  merchant  buys  5(^7400  woi'th  of  ^oods.  By  the  use 
of  a  fahe  measure,  and  l)y  marking  his  pxxls  at  a  profit 
of  12^%,  h(^  piins  .«^700."  Find  the  lenj2:th  of  the  yard 
measure  used. 

1'.).  (ioods  to  the  amount  of  $20000  were  insured  in  .'i 
separate  companies^  for  $3000,  $4500  and  $(iOOO,  respec- 
tively. If  th(^  ^>;oods  l)e  damag-cd  by  fire,  to  the  extent  of 
$9000,  how  much  of  the  damap:e  should  each  company 
sustain  ? 

20.  A  grocer  has  a  mixture  of  tea,  weighing  80  pounds, 
part  of  it  is  Avorth  42  cents,  and  the  remainder  87  cents  a 
pound.  If  the  mixture  is  worth  88 1  cents  a  pound,  find 
the  number  of  pounds  of  each  kind  in  the  mixture. 
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1.  A  draft  oil  i)ul)Iin  Ibr  t.'JC.o  costs  $t7Ht).  WImt  wan 
the  cour.so  of  cxclinii'fii  ? 

2.  A  nicrcliniit  sold  a  lot  of  j^-ooils  at  a  gain  of  10%; 
but  had  thoy  cost  !i?r»')  moro,  nnd  sell  in;;'  them  nt  the  same 
price  as  formerly,  lu!  would  luive  lost  Hi  \  Find  the 
cosk  jd'iee. 

8.  A  |>erson  innkes  7  %  clenr  on  his  money,  aftei'  i^ay- 
inj^'an  income  t.'ix  of  2  cents  on  thedoiiar,  by  investing,''  in 
5  //  stock.  Kind  the  market  va liie  of  'Jie  stock,  if  a  br  tker 
charjjfed  }^  %  for  transiictiny  tlu^  business. 

I.  An  a^'"eiit  folda,  eonsig-nmcntof  wheat  for  t^4l20,  and 
invested  this  sum,  less  his  commission,  iti  corn.  His  total 
commission  on  both  transactions  amounted  to  !ii^24().  What 
rate  did  he  cliarjjfe,  tlic  i"at(^  in  each  eas(^  l)ein^  tlu^  same? 

T).  A  mcrcliaot  buys  #l<)r»()  worth  of  suyfar.  \lo.  uses 
a  i»ouiul  weight  \  ounce  too  lij^ht,  and  marks  his  ^oods  at 
a  jtrolit  of  15  /.      I'Mnd  his  ^ain. 

<i.  A  man  i)ays  i!?8l2.oO  for  insnrin^  ^ockIs.  AVhat  is 
the  total  amount  of  insurance,  if  1  of  the  amount  is  at  a 
pn'mium  of  2  %,  ^  at  2i  /,  and  the  I'enniinder  at  2^  %? 

7.  Divide  .^;5('»IH  amon^*  tl'.i'('(»  ]Kn'sons,  so  that  the  share 
of  the  Mist  to  that  of  the  second  shall  bo  as  7  to  !),  and  of 
the  first  to  tlu^  third  as  H  to  1. 

8.  A  boy  hired  with  a  mechanic  for  20  weeks,  on  con- 
dition that  he  should  receive  ^'20  and  a  coat ;  at  the  end  of 
12  weeks  the  b(»y  (juit  work,  when  it  was  found  that  he 
was  entitled  to  ;?'.•  and  the  coat.  What  was  the  value  of 
the  coat  r 

!),  A  baker's  (mtlay  for  material  is  fiO%  of  the  receipts, 
and  his  otlie*  expenses  to  20%  of  the  receipts.  The  ])riee 
of  flour  fallj  30%,  and  his  ex})enses  increase  10%.  What 
should  ho  low  charg-e  for  a,  loaf,  which  formerly  sold  at  7^ 
cents,  in  order  ihat  he  may  make  the  same  per  cent, 
profit  ? 

10.  The  simple  interest  on  a  sum  of  money  for  3  years 
!sJMl0^  and  for  oi  yeai's  at  2%  hig-her  rate  is  $110.  Find 
ihe  sura  and  rates. 

II.  J.  BroAvn  owes  $400  due  in  «)  months,  $320  in  9 
months,  and  |280  ;';tl  12  months.  Required  the  average 
term  of  credit. 
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12.  Amcrcliaiit  lu'comcs  hniikrupt  niidowi^s  !|500().  ITIh 
assets  amount  to  $3.'M7.r>().  What  per  cent,  of  his  in- 
debtedness can  lie  pay,  allowing  tiie  assignee  3%,  on  the 
amount  distril>uted,  for  his  services  V 

l.-l.  A  townaliip  lias  assessable  projuTty  amounting  to 
$450000  and  on  a  3  mill  rate  they  raise  .'nly  W2''M\,  after 
paying"  tlie  collector's  cha.  ufos.  What  .<m'  cent,  of  the 
total  taxes  did  he  obtain  foi  collecting? 

14.  What  is  the  total  duty  ch>u'ge(f  on  2000  i)ounds  of 
sugar  worth  4.1  cents  a  pound,  8ui)pobJng  it  subject  to  an 
ad  valorcMn  duty  of  207,  and  als-.  a  spe(  .ic  duty  of  14 
cents  per  100  ]»oMn(ls  ? 

15.  A  Jeweller  is  rcijuired  tosupply  11  •  ijunces  ")f  alloy, 
consisting  of  H  j)arts  of  gold  to  oi  .  f  silver  '  .;e  only 
gold  he  has  in  stock  is  an  alloy  <  ■>ns  -ting  of  22  parts  of 
gold  to  2  of  silver.  How  much  alloy  must  li(^  use,  rj.  ; 
Jiow  much  silver  must  he  add  to  make  uj)  the  order? 

lO.  A  ladder  12  metres  in  lengtli,  when  ])laced  up- 
right against  a  wall  exactly  reaches  the  top  of  it.  How  far 
must  it  b(^  pulled  out  at  the  bottom  so  that  it  may  just 
rt^ach  within   1   mcstre  of  the  top? 

17.  A  jierson  sells  out  1*5210  stock  in  the  fi  per  cents,  at 
104|,  and  invests  in  the  H^  per  cents.,  losing  thereby  $21.05 
in  his  income.  F'Mnd  the  market  i)rice  of  the  3^^  per 
cents.,  brokerage  ^%  on  •  ??h  ti'ansaction. 

18.  A  merchant  8hi]»|.v  i  2000  bushels  of  wheat  to  his 
agent,  which  brought  85  cents  a  bushel  ;  after  deducting 
his  commission  of  3°/  for  selling,  he  was  allowed  \%  on 
the  remainder  foi*  ;;  lOmptness  ;  after  then  paying  freight 
and  storage  to  ine  amount  of  $130.25,  he  (the  agent)  re- 
mitted the  net  ]>roceeds  by  a  draft  purchased  at  1^% 
premium.     Find  the  amount  of  the  draft. 

19.  In  buying  goods  a  merchant  uses  a  pound  weight 
one-quarter  ounce  too  heavy,  and  in  selling  them  a  pound 
weight  one-quarter  ounce  too  light.  Find  his  gain  per 
cent,  by  his  dishonesty. 

20.  What  is  the  value  of  property,  if  it  be  insured 
for  i^  of  its  value,  at  a  premium  of  2%,  and  5%  of  prem- 
ium being  charged  for  expenses,  when  the  total  cost  of 
insuring  is  875.00? 
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1.  A  and  B  engage  in  trade,  A  puis  in  $5000,  and 
at  the  end  of  4  months  takes  out  a  certain  sum.  B  puts 
in  $2500,  and  at  the  end  of  5  months  puts  in  $3000  more. 
At  the  end  of  the  year  A's  gain  is  iinO(U')|,  and  B's  $1333,}. 
What  sum  did  A  withdraw  at  the  end  of  4  months  ? 

2.  A  farmer  sold  16  bushels  of  corn  and  20  bushels 
rye  for  $30 ;  24  bushels  of  corn  an-l  10  bushels  of  rye 
-or  $27.     How  much  per  bushel  did  he  re  ceivc  for  each  V 

3.  A  garrison  of  700  men  had  provisions  to  last  for  40 
days,  but  12  days  afterward  300  men  were  killed.  How 
long  will  the  provisions  last  the  remainder  of  the  gar- 
rison ? 

4.  The  simple  interest  on  a  sum  of  money  loaned  at  a 
certain  rate  for  2h  years  is  $32.50,  and  the  interest  on 
double  the  sum  at  \^%  higher  rate  for  4  years  is  $143. 
Find  the  first  sum  and  rate. 

5.  A  fi.rm  become  insolvent,  and  owe  $8100.  Their 
assets  amount  to  $4981.50.  What  per  cent,  of  their  in- 
debtedness can  they  pay,  allowing  the  assignees  2|%,  on 
the  amount  distributed,  for  their  services  ? 

6.  A  man  owes  $3200  due  in  7  months  ;  he  pays  $1200 
in  3  months,  $600  in  5  months,  and  $500  in  8  months. 
How  long  should  the  balance  run  before  it  becomes  due? 

7.  A  corporation  had  assessable  property  valued  at 
$500000.  What  rate  of  taxation  must  they  levy,  so  as  to 
secure  in  taxes  $9775,  after  paying  the  collector's  fees  at 

8.  A  commission  merchant  had  shipped  to  him  1000  bar- 
rels of  flour,  and  4000  bushels  of  wheat.  Pie  paid  1 2|  cent^^ 
9.  barrel  for  the  storage  of  the  flour,  3  cents  a  bushel  for 
olie  wheat,  $67.48  freight  and  duty.  If  he  sold  the  flour 
at  $8  a  barrel,  on  a  commission  of  1|%,  nnd  the  wheat  at 
90  cents  a  bushel,  on  a  commission  of  2  cents  a  bushel, 
what  sura  did  he  remit  to  his  employer  ? 

9.  A  merchant  in  Chicago,  owes  $4500  in  New  York. 
Which  of  the  following  methods  for  paying  the  debt  is  the 
more  advantageous  :  To  send  to  New  Yck  a  draft  on  New 
York,  purchased  in  Chicago  at  J%  premium,  or  to  send  to 
New  York  a  draft  on  Chicago,  which  sells  in  New  York  at 

°^  discount? 
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10.  A  man  increases  his  annual  income  5^72  by  trans- 
ferring" $21000  stock  from  tiie  3%'s,  at  78,  to  tlie  4|%'s. 
Find  tlie  price  paid  for  tlie  latter  stoclv.  ' 

11.  A  banlcrupt  can  pay  60  cents  on  tlie  dollar  ;  if  his 
assets  were  ^750  more,  he  could  pay  |^  of  his  liabilities. 
Find  his  liabilities  and  his  assets. 

12.  A  merchant  buys  2590  yards  of  cloth  at  $1  a  ./jrd. 
In  selling  the  flrst'half  he  used  a  35-inch  yard  measure, 
and  a  37-inch  one  for  the  remainder.  At  what  price  per 
yard  should  he  mark  the  goods  so  as  to  gain  20%  on  his 
outlay  ? 

13.  An  insurance  company  took  a  risk  at  2|%^  and  re- 
insured 4  of  the  risk  vX  2%  ;  the  premium  received  ex- 
ceeded the  premium  paid  by  i^42.  Find  the  amount  of 
the  risk. 

14.  A,  B,  and  C  enter  into  partnei'ship ;  A  puts  in 
$347.80,  B  $35!).2r),  and  C  $543.59.  If  the  profits  of  the 
business  amount  to  $500.26,  how  should  it  be  divided? 

15.  A,  B,  and  C  start  from  the  same  point  at  the  same' 
time,  to  travel  around  a  lake  84  miles  in  circumference. 
A  travels  7  miles  and  B  21  miles  a  day  in  the  same  direc- 
tion, and  C  14  miles  a  day  in  the  opposite  direction.     In 
how  many  days  will  they  all  be  together  ? 

16.  Gunpowder  is  composed  of  nitre,  charcoal,  and  sul- 
phur, in  the  proportion  of  33,  7,  and  5.  How  many  pounds 
of  each  in  60  pounds  of  gunpowder? 

17.  The  simple  interest  on  a  sum  of  money  for  a,  certain 
time  at  6%  per  annum  is  $62.10,  and  the  interest  on  3 
times  that  sum  for  2  J  years  at  4%  per  annum  is  also  $62.10. 
Find  the  first  sum  and  the  time. 

18.  A  merchant  in  Toronto  has  $4800  due  him  in  Ilali- 
fax.  How  much  less  will  he  realize  by  having  a  draft 
for  that  sum  on  Halifax  and  selling  at  ^%  discount,  than 
by  having  a  draft  on  Toronto  remitted  to  hini,  purchased 
in  Halifax  for  this  sum  at  | %  premium  ? 

19.  The  expense  of  constructing  a  bridge  was  8f'873, 
which  was  defrayed  by  a  tax  on  the  property  of  the 
town.  The  rate  of  taxation  was  2  J  mills  on  the  dollar, 
and  the  commission  for  collecting,  3%.  What  was  the  as- 
sessed value  of  the  town  ? 
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1.  B  owes  i\  certain  sum,   l   iviyabU;  in  tlii'iH^  niontiis,  ^ 
■\  in  5  months,   \  in  (>  months,   and  the  balance   in    U) 
montiis.     J^e(iuirc(l  the  average  term  of  credit. 

2.  A  farmer  lias  shoci)  worth  $4,  $5,  ,f(),  ^H  per  head. 
What  number  may  he  sell  of  each  to  realizt;  an  average; 
price  of  $5.50  per  head  ? 

il.  A  nu'rchnut  had  4(X)  barrels  of  Hour  insured  for 
70%  of  its  cost,  t\t  3^%  '  the  premium  was  $58.80.  At 
what  price  i)er  l)arrel  mast'  he  sell  tlie  flour  to  gain 
20%  ? 

4.  Find  tiie  present  worth  of  an  annuity  of  $300  having 
4  years  to  run,  monc^y  being  worth  (>%  per  annum. 

5.  Find  the  ditterence  in  area  Ix'tween  a  scpiare  field 
whose  side  is  10  chains,  and  a  circular  field  whose  cir- 
cumference is  e(jua/l  to  the  perimeter  of  the  square  field. 

<>.  If  .3%  ))onds  are  at  SO^,  what  must  he  tiie  i)rice  of  4% 
stock,  so  that  the  income  may  i)e  unchanged,  if  the  money 
be  transferred  from  the  lirst  to  the  second  stock,  brokerage 
^  on  each  transaction  ? 

7.  A  commission  merchant's  terms  are  (>%  on  sales,  with 
guaranteed  payment  of  sales  to  his  em])loyer^  or  2|% 
without  any  guarantee  ;  his  employer  accepts  tiic  latter; 
but  $1)0  of  tlie  sales  proving  wortidess,  hoAV  much  does 
his  employer  lose  by  not  selecting  the  former  method, 
the  total  sales  being  $23a). 

8.  A  and  B  I'un  a  race.  A  starts  out  at  the  rate  of  450 
yards  a  minute,  and  every  successive  minute  he  dimin- 
ishes his  pace  by  2  yards.  B  increases  his  pace  1)y  tlu' 
same  and  ovei  •^akcs  A  in  10  minutes.  AVhat  was  B's  rate 
at  starting? 

1>.  J.  Brown  and  L.  Stuart  vntvv  into  partnership,  and 
agree  that  Brown  is  to  receive  $100  of  the  profits  for  man- 
aging the  business,  and  the  balance  of  the  profits  is  to 
be  divided  inpro})ortion  to  their  invesstments  ;  Brown  puts 
into  the  business  $1300  and  Stuart  $1500.  How  should  a 
total  profit  of  $1100  be  divided  ? 

10.  If  375  lbs.  of  sugar  are  bought  at  6  cents  a  pound, 
and  10%  of  it  be  wasted,  at  what  price,  per  lb.,  must  the 
remainder  be  sold  to  ry^.ke  a  gain  of  14%  on  the  whole 
transaction  ? 
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■  11.  Aaiu)  IUftkea('()ntrnc,t  Ui^vthw,  on  wliicli,  tof  every 
6  hours  A  Avorks,  B  works  7|  hours  ;  hut  A  cmii  do  as  much 
in  3  days  as  i\  can  do  in  4.  If  A  receives  $24  for  his  work, 
wliat  sliould  li  receive? 

\'J.  A  man  in  New  York  purchased  a  draft  for  $4680 
on  New  Orleans,  drawn  at  30  days,  paying-  $4()27..'ir). 
What  was  the  I'ate  of  discount  at  which  it  was  purchas- 
ed ? 

lo.  A  speculator  sold  a  house  at  50%  i)roiit,  but  the 
►  buyer  becomes  bankrupt  and  pays  only  60  cents  on  the; 
dollar.     What  per  cent,  does  the  speculator  ^ain  or  lose 
by  the  transaction  ? 

14.  In  what  time  will  a  sum  of  nioiu^y  (luadruple  itself 
at  s;iu])le  interest,  at  8%  per  annum  ? 

1').  A  duty  on  coffee  at  15/,  in  bag's  of  180  pounds 
g"ross,  and  invoiced  at  12|  cents  a  pound,  was  $961. 87|, 
tare  having"  b(^en  allowed  at  5%.  How  many  bags  were 
there  ? 

1().  In  buying"  goods  a  merchant  uses  a  pound  weight  | 
ounce  too  heavy,  hut  in  selling  them  one  ^  ounce  too  light. 
If  he  gains  $13  by  his  dishonesty  in  selling  the  goods, 
what  do(!s  he  gain  by  it  in  buying  ? 

17.  A  factory  is  insured  at  2%.  If  the  premium,  with 
SI. 50  for  the  policy,  is  $362,  and  the  insurance  is  on  -; 
of  the  value  of  the  property,  what  is  the  valu(^  of  the  pro- 
perty ? 

18.  A  party  of  men  were  employed  to  do  a  piece  of 
work,  which  it  was  nc^ccssary  to  ilnisli  in  25  days.  When, 
however,  the  men  had  worked  20  days,  they  had  done 
only  :-  of  the  work,  and  o  more  men  had  then  to  be  em- 
ployed to  complete  the  work  in  due  time.  How  ma  17  men 
M^ere  employed  at  first? 

1\L  A  cow  is  tethered  in  a  field  by  a  rope  40  feet  in 
J  sngth.  If  the  tether  is  tied  to  a  fence  30  feet  from  the 
corner  of  the  field  around  which  she  can  go,  find  the  area 
of  ground  she  can  procure  grass  from  ? 

20.  A  merchant  buys  wine  at  $1.20  a  pint,  and  dilutes 
it  with  water,  so  that  he  may  make  a  profit  of  20%  by 
selling  the  mix'uure  at  90  cents  a  pint.  How  much  water 
does  he  add  to  every  gallon  of  the  mixture  sold? 
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1.  A  ui.'iii  rows  3  miles  down  a  stream  in  K)  miimt.os  ; 
witliout  the  Mid  of  the  stream  it  would  tai\e  liim  an  hour. 
How  louf^"  -would  it  take  him  to  return  tlui  .■>  miles  against 
the  stream  ? 

2.  A  bankrupt's  assets  are  $1800,  out  of  whicli  he 
pays  ()0  cents  on  the  dollar  on  \  of  his  d(;l)ts,  and  50 
per  cent,  on  tlie  remainder.  What  is  tJH^  amount  of  his 
liabilities? 

o.  A  mercliaut  lays  out  £1000  in  buying  cloth  in  Eng- 
land at  .'J  shilling's  a  yard.  Me  takes  the  cloth  to  France 
at  an  exi)ense  of  8  jxnice  a,  yard  for  carriajji-e,  &c.,  and  in 
addition  pays  a  duty  of  12  c<Mitinies  a.  nietn\  Tie  sculls  half 
the  cloth  at  8  francs  a  metre,  and  the  remaiiuhu'  at  ('• 
francs  a  metre.  What  profit  does  he  make?  (Express 
answer  in  doUars  an^l  cents,  si^'^'ii  i'l  =  !i^l.86§,  1.  franc 
=  11)  cents,  and  L  ni(^tre  =  8'.)^  inches.) 

-  4.  A  man  invested  ^la^lO  in  the  4  per  cents  ;  when  the 
market  i)rice  rose  oi(  he  sold  out,  and  witli  the  prociHids 
l)ou^ht  l}|%  stock  at  77,  therel)y  increasing-  his  income  by 
.$1(1.401^.     Find  the  price  lu^  paid  for  the  4;'  stock. 

-  5.  A  commission  merchant's  terms  are  a,  certain  rate 
of  C(  inmission  with  guaranteed  payment  of  sales,  or  8% 
without  any  guarantee.  His  employer  acce])ts  the  former 
method  (which  is  bettiM*  than  the  latter  by  $11). 50,  owinj.'; 
to  a  bad  debt  of  $1)G).  If  the  total  amount  of  the  sales 
was  $3100,  Avluit  was  the-  ])ercentag'(^  demanded  with 
{.•'uarantecid  payment  ? 

(i.  Reduce  £350  5s.  7^d.  to  dollars  ifnd  cents,  a.  dollar 
heing"  worth  4s.  2d. 

-  7.  A  commenc(^d  business  Avitli  a  capital  of  $12000. 
Four  months  afterwards  \\  entertid  into  ])artnership  with 
iiini  and  put  in  37.1  acres  of  land.  At  the  close  of  the  year 
their  profits  wim'o  $4600,  of  which  B  was  entitled  to  $1000. 
What  w^as  the  value  of  the  land  per  acre  ? 

'  8.  What  per  cent,  advance  on  cost  must  a  merchant 
mark  his  goods,  so  that,  after  allowing  5%  of  the  sales  foi* 
bad  debts,  an  average  credit  of  0  months,  and  7%  of  th.e 
prime  cost  of  the  goods  for  expenses,  he  may  make  a  clear 
gain  of  12  J%  on  the  cost,  money  being  worth  6%? 
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'  9.  A  boy  eiigaj^es  with  a  fanner  i)  months  for  ^4('t  unci 
a  Huit  of  clothes.  But  h!M  vinfjc  at  the  end  of  7  months  he  is 
entitled  to  only  -f'i-  Jind  tlie  suit  of  clothes.  Find  the 
price  of  th(^  (•h)thes. 

10.  A  and  B  can  do  a  piece  of  work  in  4  days  ;  B  jind 
C  in  (')  days  ;  C  ah)n(;  in  10  days.  How  lon^  \vould  it  take 
A  and  C  to<j;'etiier  to  do  it  ? 

'  11.  A  i)eroon  travelled  from  JiOndon  to  Loch  Lomond 
(480  miles)  by  sea,  rail,  and  coach.  Tlie  distance  l)y  coach 
was  i^  tliat  by  rail,  and  the  distance  by  rail  .15  that  l)y  sea  : 
tlie  cost  of  the  travel  hy  coach  was  f^  tliat  by  rail,  and  tlii; 
cost  by  I'ail  ,*,  that  by  sea.  (yoacii  fare  being  8  cents  a 
mile,  find  tlie  cost  of  the  (entire  journey. 
^  12.  Find  the  longitude  of  Callao  in  Peru,  if  it  is  12 
minutes  to  7  a.m.  at  Callao  when  it  is  noon  at  (ireenwich. 
^  V).  A  reduction  of  20%  in  the  price  of  apples  would 
(liable  a  ])ur('liaser  to  obtain  120  more  for  a  sovereign. 
What  is  the  [jrice  before  reduction  ? 

— .  14.  Sight  exchange  on  Montreal  foj"  .S5000  cost  $5075. 
AVhat  was  the  course  of  exchange  ? 

^  L5.  A  man  inci'ea.ses  his  capital  for  1  years  at  the  rate 
()fl8|%ayear.  At  tlu;  end  of  the  linn^  his  cajjital  is 
iii^ll3U3.21.     What  was  it  at  the  l)eginning  of  the  time? 

IG.  A^  B,  and  0  engage  in  trade  ;  A  puts  in  S-'KKX),  B 
*4000,  and  C  IGOOO.  If  the  total  profits  are  $2 GOO,  how 
should  they  be  divided? 

^  17.  A  ship  sails  at  the  rat(!  of  12  miles  an  hour.  When 
she  is  a  cctrtain  distaiice  from  the  shoi'e  she  springs  a 
leak,  which  admits  20  tons  of  water  per  hour.  70  tons 
would  suffice  to  sink  her,  but  the  crew  jmmps  out  2J  tons 
of  water  every  10  minutes.  Find  tin;  distance  that  she 
Avas  from  shore  when  she  sj^rung  the  leak,  if  she  is  in  a 
sinking  condition  on  reachitig  tlie  shore. 

18.  If  a  m(!rchant  in  buying  goods  uses  a  ponnd  Aveight 
\  ounce  too  heavy,  but  in  selling  them  uses  one  which  is 
I  ounce  too  light,  and  gaina  $15  by  his  dishonesty,  find 
what  he  ]»aid  for  tin;  goods. 

19.  AVliat  is  the  duty,  at  12  cents  a  pound,  and  10%  ad 
valorem,  on  450  bags  of  wool,  each  containing  110  pounds, 
valued  at  21  cents  a  pound? 
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1.  A  woman  sold  UO  apples,  «oiiie  at  the  rate  of  6  for  5 
cents,  and  the  reinaindtir  at  the  ra*;e  of  16  for  13  cents. 
She  found  that  those  sokl  at  tlie  hither  price  brought  her 
4  cents  more  than  tlie  others  did.  How  many  were  sold 
at  each  rate  ?  ' 

2.  How  many  litres  will  a  cistern  hold  that  measures 
on  the  inside  5  feet  in  length,  4  feet  in  width,  and  4  feet 
in  depth  ? 

3.  What  must  be  the  least  number  of  soldiers  in  a  regi- 
ment to  admit  of  it  being  drawn  up  2^  3,  5,  (5,  8,  12  deep, 
and  also  of  its  being  formed  into  a  solid  square  ? 

4.  When,  tirst  after  4  o'clock,  will  the  two  hands  of  a 
watch  be  equidistant  from  the  figure  three  ? 

5.  Two  circular  plates  of  solid  gold,  each  one  inch  thick, 
the  diameters  of  whieh  are  9  and  12  inches  respectively, 
are  melted  into  a  single  circular  plate  one-half  inch  thick. 
Find  its  diameter. 

6.  The  product  of  two  numbers  is  11154,  their  g.c.m.  is 
13.     Find  their  l.c.m. 

^  7.  A  speculator  receives  $103.50  income  from  a  sum  of 
money  invested  in  the  3%'s.  He  sells  out  this  stock  at 
75,  and  with  the  proceeds  buys  other  stock  at  115,  by 
which  he  increases  his  annual  income  30^ '.J%.  What  per 
cent,  dividend  did  the  latter  stock  pay  ? 

8.  A  merchant  ships  $2700  worth  of  goods  to  his 
agent  to  sell.  His  agent's  terms  are  7i%  commission 
and  guaranteed  payment  of  sal(;s,  or  4%  without  the 
guarantee.  The  merchant  acce])ts  the  latter  terms,  but 
part  of  the  sales  being  worthless,  he  loses  $21.50  by 
not  accepting  the  oth(n'  plan.  How  much  did  he  lose 
on  bad  debts? 

9.  A  merchant  sells  goods  at  a  profit  of  60%,  but  his 
purchaser  fails  and  pays  only  60  cents  on  the  dollar.  How 
much  per  cent,  does  the  merchant  gain  or  lose  by  the 
transaction  ? 

10.  Three  men  rent  a  pasture  for  $165.  The  first  puts  in 
4  horses  for  8  weeks  ;  the  second  5  horses  for  1 1  weeks, 
and  the  third  9  horses  for  5  weeks.  How  much  ought 
each  to  pay  ? 
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11.  A  merchant   buys  a  quantity  of  cloth  for  $1460, 
and  marks  it  so  as  to  gain  25%,  but  by  using  a  yard  ^ 
measure  which  is  too  long,   he  gains  only  $340.     Find 
the  length  of  the  yard  measure. 

12.  A  man's  gross  income  is  made  up  from  $1100  salary,  [^ 
and  $400  rent  for  a  farm.     His  gross  income  is  reduced 

to  $1187.50,  on  account  of  the  following  expenses  :-  $1000 
insarance  at  2%  on  the  house,  15  mills  on  the  dollar  tax- 
ation on  salary  and  on  §  of  the  value  of  the  farm,  interest 
on  a  mortgage  for  §  the  value  of  the  fnrm  at  6%.  Find 
the  value  of  the  farm. 

13.  A  certain  metal  weighs  4S0  pounds  per  cubic  foot, 
and  is  worth  $50.40  per  ton.  AVliat  will  be  the  cost  of  a 
quantity  of  metal  sufticient  to  make  a  mile  of  piping  of  i) 


inch  bore  and  '\  of  an  inch  thick  ? 

14.  Explain  clearly  the  difference  between  true  and 
bank  discount. 

15.  Find  the  longitude  of  the  Falkland  Islands,  if  it  is 
5  o'clock  a.m.  at  them,  when  it  is  1  o'clock  p.m.  at  Has  el 
Had,  the  longitude  of  which  is  60°  east. 

16.  The  l.c.ni.  of  two  numbers  is  924,  the  g.c.m.  12; 
one  number  being  84,  lind  the  other. 

.,_-.17.  Find,  to  the  nearest  cent,  the  value  of  i;4()0  10s 
8^(1.,  exchange  being  at  par. 

18.  A  real  estate  broker  sold  a  house  on  a  commission 
of  4|%,  and  gave  the  owner  $4404.50  for  his  share  of  the 
sale.     What  did  the  house  sell  for? 

11).  A  merchant  bought  20  pieces  of  cloth,  each  piece 
containing  25  yards,  at  $4.37i  i)er  yard,  on  a  credit  of  it 
months;  he  immediately  sold  it  at  $4. 62 J,  on  a  credit  of 
4  months.  What  was  his  {letanl  cash  gain,  money  being 
worth  6% '? 

20.  What  principal  will  yield  $384)0^  Interest  in  4^ 
years  at  3|%  per  annum  ? 

21.  The  assets  of  a  bankrupt,  which  amount  to  $7290, 
are  to  be  divided  between  two  creditors,  A  and  ^,  whose 
Interests  in  the  business  are  as  4  to  5.  A  acts  as  assignee, 
and  for  his  work  receives  3i%  of  the  assets.  The  remain- 
der is  to  be  divided  between  them  in  the  above  ratio. 
What  share  of  the  assets  does  each  man  receive  ? 
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1.  A  i>ound  (Troy)  of  standard  ^^old  (22  carats  fine)  is 
coined  into  15  fjfuincas.  If  the  value  of  the  alloy  be  ..Vfl 
that  of  an  e(|ual  wei^'-ht  of  jdiro  g-old,  lind  the  value  of  tiie 
alloy  i)er  }>oiind  avoirdujtois. 

2.  Two  men  startinjic  from  the  isanie  point  at  the  same 
time  and  travelling  in  oj)])osite  directions  are  31)  miles 
apart  in  i  iioiirs ;  but  if  they  had  gone  in  the  same  direc- 
tion they  Avould  liave  been  r>|  miles  apart  in  7  hours. 
Find  their  rates  per  liour. 

'A.  What  is  the  area  of  a  right-angled  triangle  that  has 
a,  base  H2  inches,  and  the  sum  of  the  liypotenuse  and  per- 
pendicular oO  inches? 

I.  A  merchant  every  year  gains  40%  on  his  capital,  of 
which  he  spends  annually  $1000  in  expenses  connected 
Avith  the  business^  At  the  end  of  5  years  he  is  worth  5 
times  as  much  as  he  was  on  commencing  business.  What 
was  his  original  cai)ital  ? 

■■'  r>.  A  Avatch  Avas  5  minutes  fast  on  Tuesday  noon,  and  on 
the  following  Saturday  at  midnight  it  Avas  .*>  mimites  10 
seconds  slow.  Wiiat  is  the  true  time  on  the-  following 
Wednesday  morning,  Avhen  the  Avatcli  indicates  15  minutes 
past  i)  ? 

•■«*  (').  li'  the  interest  on  one  dollar  for  one  year  at  one  per 
cent,  per  annum  be  the  unit,  what  number  Avill  represent 
what  a  [)erson  owes  for  the  use  of  $325  for  (Jl  years  at  G 
per  cent,  per  annum? 

«^  7.  The  owner  of  3i%  stock  sells  out  at  82  and  realizes 
$10947,  I  of  Avhich  he  invests  in  3%  stock  at  75,  and  the 
ri^nainder  in  4%  stock  at  8!t.  Find  the  alteration  in  his 
income. 

•^  S.  A  num  is  owed  $2500,  of  Avliich  his  lawyer  collects 
75%  and  charges  4%  of  the  receipts  for  collecting.  On 
sueing  for  the  remainder  he  gets  40%  of  it,  of  which  his 
lawyer's  fees  are  10%.  W'hat  per  cent,  of  the  debt  does 
the  creditor  obtain  ? 

•*  1>.  A  cask  contains  a  mixture  of  Avine  and  Avater,  in  the 
proportion  of  5  to  1.  Hoav  much  of  the  mixture  must  be 
drawn  off  and  water  substituted  for  it^  so  that  the  mixture 
in  the  cask  mav  contain  win^  and  ^yt^tev  in  the  proportion 
4>f  3  to2? 
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'-  I'J  A  and  B  en^apfe  in  hiiainess.  A  puts  in  $1200,  and  H 
$000  at;  first.  TIuhk^  niciitlis  n,('t(;rwards  0  hecanic  a  nicni 
bor  of  the  linn  nnd  put  in  15750.  Af'ti^r  the  business  has 
been  carriiul  on  one  month  h)nj>'er  A  withdrew  l^tOO,  and 
.vfc  the  end  of  another  Miontl:  H  put  in  i^.'JOO  more  ;  at  the 
(Uid  of  1.'{  months  their  ^j^-ain  was  $1100.  How  shouhl  it 
1)0  divided  ? 

11.  A  drover  shippi^l  a  ear  load  of  uatth;  to  Toronto, 
and  otfcrcMl  them  for  sale  at  an  {ulvance  of  25%  on  the 
cost.  The  maricet  Immu^  dull,  he  sold  them  for  14%  less 
than  his  jiskin^-  priec^  and  gained  $170  on  tiie  load.  Find 
the  sellin;^-  pi'icM',  of  th(!  cattUi. 

12.  Find  how  mueli  a  jx'rson  will  sav(!  in  a  year  if,  in- 
stead of  rcntin*;'  a  house,  {it  $'U)  a  month,  he  borrows  $8000 
at  f)%  an<l  buy+s  (uu^  wiiieh  he  insures  for  its  full  value  at 
\\°/^  annually,  and  which  is  ass(;sscd  at  its  full  value  (the 
i-ate  of  taxation  hcin^  1 1)  mi'ls  on  the  dollar).  He  also  pays 
^1.25  a  month  wnter  rates,  and  in  sellinj^"  the  ])roperty 
V  the  end  of  tlM^  yenr  receives  2%  less  for  it  than  he  paid. 

3.  If  2  pounds  of  t(!{i,  iirc,  worth  8  pounds  of  coffee,  and 
11  pounds  of  coffee  worth  8  pounds  cocoa,  and  2  pounds 
cocoa  worth  21  poinuls  suj2:fir,  and  10  i)ounds  f^ug-ar  worth 
1 1  pounds  raisins,  how  many  pounds  of  raisins  would  be 
worth  7  pounds  of  tea  ? 

11.  A  can  mow  (>  acn3s  of  grass  in  5  days^  B  i)  acres  in 
1 1  days,  and  C  1 2  acres  in  1 7  days.  In  how  many  days 
will  tliey  jointly  mow  15  acres,  751[  sq.  rods? 

15.  The  island  of  Hfiiuiin  I?,  IW  east  longitude  P'ind 
the  longitude  of  St.  IbUena,  if  it  is  1  p.m.  at  Ha'%an  when 
it  is  8.20  a.m.  at  St.  Helena. 

K).  Prove  that  the  ditt*erenc(^  Ix^twcen  th'.  interest  and 
the  true  discount  on  a  sum  of  nion<5y  is  ecjaal  to  the  inter- 
est on  the  discount. 

17.  What  is  the  cost  in  Montreal  of  a,  bill  on  St.  Pc^ters- 
burg  for  2500  roubles  at  1.}%  discount,  the  par  of  ex- 
change being  $3.77  for  5  roubles  ? 

18.  The  inten^st  or  a  certain  sum  of  money  for  3  years 
is  $11()()1,  and  the  m.l  discount  on  the  same  sum  for  the 
same  time  and  rate  U  $33. HO.  Simple  interest  being  al- 
lowed in  each  transact  ion,  tind  the  rate  per  cent,  chargfed. 
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1.  A  mechanic  rccoives  SJ  o  day  for  his  services,  and 
Days  $  I  a  w(!ek  for  Ids  board.  At  tlie  expiration  of  10 
weclvs  he  hua  waved  $72.     How  many  days  was  he  idle  ? 

2.  A  Hour  mercliant  ])ou^ht  120  barrels  of  flour  for  il^OfiO, 
raying  85.7')  a  barrel  lor  lirst  quality  and  If)  for  second 
(  uality.     IIoAV  many  barnds  weie  first  quality  ? 

3.  A  town  whose  proixu'ty  was  as-csscid  at  $1500000, 
built  a  s(thool  hous(!  which  co.st  $501)2.50,  tlu;  collector's 
commission  being*  3%.     What  was  the  rate  ol' taxation? 

4.  Divide  $10170  into  3  sums,  so  that  tlie  amount  of  the 
di'!«t,  by  simple  interest,  in  1\  years  at  8%  per  annum, 
may  be  ecpial  to  that  of  the  second  in  3),  years  at  5%,  and 
to  that  of  the  third  in  2^  years  at  (>%. 

5.  A  man  invested  $G0;)  more  than  |  of  his  money  in  a, 
house,  and  $12Q0  more  than  *  of  the  remainder  in  a  lot ; 
he  has  $1800  left.     How  much  had  he  at  first '? 

<).  Find  how  much  a  man  Avill  plough  in  10  hours  in  a 
field  40  rods  in  length,  if  he  walks  at  the  rat(i  of  3  miles 
an  hour,  cuts  8  inches  wide,  and  takes  2  minutes  turning 
each  time. 

7.  A  grocer  bought  a  quantity  of  tea  at  40  cents  a 
pound,  and  fixed  a  price  on  it  to  gain  23^ ;%,  but  in  sell- 
ing it  he  used  a  pound  weight  |  ounce  too  light,  thus 
gaining  $32.50  more  than  he  would  have  gained  if  the 
weiglit  had  been  true.     How  much  did  he  buy  ? 

8.  In  running  a  10-mile  race,  on  a  quarter  mile  track, 
A  overlaps  B  for  the  first  time  at  the  end  of  the  34th 
roand.     By  what  distance  will  A  win  at  the  same  rate  of 


running  ? 


^  9.  Find  the  difference  between  the  true  and  standard 
times  of  the  City  of  Hamilton,  its  longitude  being  79°  54' 
west. 

^  Note. — 'The  standard  time  of  any  place  in  Canada  is  tlie  same  aa  the 
time  indicated  by  the  nearest  of  the  following  meridian  lines  :  0",  15°, 
30°,  45",  etc. 

10.  A  merchant  ships  to  his  agent  5(X)0  bushels  of 
•Theat.  which  he  (the  agent)  sells  for  70  cents  a  bushel  on 
I  commission  of  3%  ;  after  deducting  this  from  the  pro- 
ceeds, and  paying  $380  for  freight  and  duty,  he  remits 
the  net  proceeds  by  a  draft  purchased  at  |%  premium. 
Find  tlie  amount  of  the  draft. 
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11.  Tavo  pipes  can  fill  a  cistern  in  30  and  35  minntes, 
wspectlv(!ly.  Whi'ii  tlics  cistern  is  empty  hoth  pipers  are 
opiiiied  t()^'-(^ther,  biitnl  tluM-nd  of  12  minuti;:^  liic  second 
is  turned  olV.     How  lon^  does  it  take  lo  fill  th<'  cistern  ? 

12.  A  person  invested  a  certain  umonnt  of  money  in 
stock,  payinj,'"  3%  lialf-yearly  dividends,  at  103,  nnd  nftcr 
receiving'  his  lirst  dividend  invested  it  in  tin;  same  stock 
Mt  102A.  His  next  half  ymr's  dividend  amounted  t<» 
^310.50.  What  amount  of  money  did  he  invest  at  first  ? 
.    13.  A   vessid   containing!:   23-H|('»    (piarts    of    water  is 

emptied  by  a  |)itch(M'  which  holds  .UKm!)  j>allons.  How 
many  times  can  th(^  pitcher  he  lilhid,  ,'ind  what  fraction  of 
a,  pint  will  it  contain  when  the  last  quantity  of  water  is 
pound  into  it? 

M.  Tlii-ee  men  rent  a  pasture  for  $132.18^.  A  puts  in 
3  horses  lor  1)  weeks  ;  H  puts  in  7  cows  for  (i  weeks  ;  and 
{)  puts  in  30  sheep  for  4  weeks.  If  it  costs  as  much  to 
pasture  2  horses  as  3  cows,  and  4  cows  as  7  she(^}),  how 
much  oug-ht  each  to  i)ay  ? 

15.  A  machinist  sold  5<)  hinders  at  S130  each.  On  one- 
half  of  them  he  gained  30/  ,  and  on  the  remainder  lie  lost 
30%.  IIow  much  does  he  ^••ain  or  lost;  on  the  whole  trans- 
action ? 

10.  For  what  sum  must  a  vessel,  valued  at  $28000,  be 
insured,  so  that  in  case  of  loss,  the  owners  may  recover 
both  the  value  of  the  vessel  and  the  premium  of  10%  ? 

17.  Two  trains,  respectively  1>9  yards  and  132  yards 
long,  and  movin*;'  on  parallel  tracks,  pass  each  otliei*  in 
6|  seconds  when  running  in  opposite  directions.  When 
moving  in  the  same  direction  the  one  passes  the  other  in 
47|  seconds.     Find  their  rates  per  hour. 

18.  A  certain  number  of  men  and  boys  can  do  a  certain 
work  in  8  days,  but  if  one-thii*d  of  the  number  of  men  are 
absent,  the  same  work  would  require  10  days.  Compare 
the  amount  of  work  done  by  the  men  to  that  done  by  the 
boys. 

19.  A  man  owes  $700,  due  in  (\  months  ;  he  pays  $300 
down.  What  ext(msion  of  time  ought  to  be  allowed  for 
the  payment  of  the  latter,  if  money  be  worth  10%  per  an- 
iiam  ? 
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^*' I.  Find  tlif*  ditTor»Mn  (*>  1  otwron  tlu^  trtio  And  Bfandnrd 
l.i!U08  (i('(^uHlrrii'li,  its  l(i|i;;il.U(lr  liriii;,'' 81'   |()    wrst. 

-.  A  niMii  ill  hrtruil  wislirs  todiaw  on  New OrlcjiHH  lor 
a  Iwink  stock  dividrnd.  nnd  ('\('li;in}^''o  direct  on  New 
Orleans  is  at  1  }  «liscomif,  llnw  niiich  -will  he  piin  or 
Itwo  hy  dnnviiif;'  on  his  nii'ent  in  New  York  ni.  l\  pre- 
ininm.  .'dlowinj^-  his  ;i;;('n(  l(MlrMW  on  New  OrleMns  at  1  X, 
tlisconnl.  hroki-ra^e  .',     ? 

;$.- A  inerclianl  paid  .ii^LMiS.so  duty  (»ii  -I  casks  ol' wine 
AV(trth  5?l.7')  a  gallon,  a  leakage  of  1  I,', 7  heln;;'  allowed  al 
h(^  eustcnn's  house.  What  was  the  invoiced  ninnlter  ol 
"•mIIoiis  in  each  cask,  tlu^  ra'e  of  duty  heinj^*  2v)    ? 

I.  In  what  time  will  a.  snni  of  money,  at  simple  interest 
donl)le  itsrir at  (■)•,'    ,  pcraniinm? 

f).  What  is  ti^e  hone,  wInn  the  tiim'  past  noon  is  ininal 
to  f|  of  tlu^  time  to  niidni^^lif  ? 

(').  I  buy  a  «ronnd  rent  ol' .«"jr>  per  annum  lor  .f;{n;i.;}:?J|. 
What  jHT  cent,  do  I  rcali/e  on  my  investment? 

7.  'J\>ok  a  risk  for  sBHoooo  atL*  ,  ;  reinsured  A  of  it  at 
2^%,  and  I  at  l'J,    ,.      Find  my  net  loss  in  case  of  ?ire. 

8.  In  a  i)oor  house,  where  there  is  always  the  sann^ 
nuin her  (yf  inmates  to  1)0  fed,  the  contract  price  of  meat 
rises  L*r>;  ,  and  the  daily  allowance  to  each  person,  at  the 
same  time,  is  reduced  from  '.>  ounce's  to  7  ounces.  If  tlu^ 
yearly  c ha r^.'-es  for  meat  are  now  5ii^7M,  what  were,  they 
before-  the  rise  in  i>rice? 

\K  A  cistern  can  be  tilled  by  two  taps  rnnninyc  Ht>,par- 
ately  in  2()  and  .*>()  minutes  resp(*ctlvely,  and  emptie(l  by 
2  more  in  21  and  IS  minutes  respectively.  If  tln^  cistern 
be  full  and  all  I  taps  o|)eiu'd.  in  what  time  will  the  cistern 
be  eni])tied  ? 

10.  If  ('»!>  (lerinan  thalers,  of  wliicli  \)  parts  in  10  are 
line  silver,  wei^h  41  ounces,  what  is  the  value  of  a  thaler 
in  Knj,''lish  money,  when  standard  silver,  ol  which  87 
parts  in  10  are  ])ure,  is  Avorth  r)s.  1  .'d  a.n  ounce? 

II.  The  stocks  of  8  i>artners,  A"  M,  and  (J,  are  $1000, 
;|()5(KX  and  .foaOO,  resix'ctively ;  their  ^'•ains  are  $«Hi(), 
$23  40,  and  $1 100,  respectively.^  Ff  H's  stock  is  in  trade  3 
months  loug-er  than  A's,  what  time  was  each, stock  in 
trade  ? 
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■^  \'l.  Kit  JM  2  p.m.  on  .Inly  7tli  at  n  pbtce,  the  l()n^:itnd<i 
ofwliieli  is  |7H'  east,  what  is  the  time  jit  n  place  situated 
in  lon^'-itude  17H'  west? 

IM.  If  a  cask  contains  I  parts  ol'  wine  an<t  .'I  parts  of 
water,  what  fraction  of  the  mixture  must  lie  drawn  oil' and 
water  sul>stitut(M|,  for  the  mixture  to  liecome  .'5  parts  of 
wine  .uid  I  parts  of  waU-r  r* 

I  I.  A  sp«>culator  hohliny-  #1177l.:*r),  r.;'  .stock,  linds  that 
by  selling- out  ami  investin^r  the  proceeds  in  7/ stock  at 
H)7^,  h«  can  incrcas(^  his  annual  iiieonie  l»y  i?(i.r»7  ;  liefore 
h(^  can  elVect  the  transfer  each  stock  has  increased  in 
valiH'L'.  Hy  how  much  would  his  ainiiial  income  lie  now 
incr<'ased  '^ 

15.  A  unM'chaut  ships  I'.'iOO  barrels  of  apples  to  his 
a^ent,  with  instructions  to  sell  the  apples,  deduct  his  com- 
mission of  r/,  for  selling'-,  pay  the  frei^'-ht  which  amounte<l 
l<).ii';{(M),  and  remit  tlm  proccM'ds  l»y  a draf.  if  tlu^  draft 
was  ]»urchased  at  1|  '  premium,  and  amounted  to  $H()0(), 
what  did  the  apples  hrin^''  per  hai'rel? 

Id.   i   ha\'e  to  he  at  a,  certain   place  at  a  certain  time 
.and  I  lind  that  if  I  walk  at  the  rat(i  of  IJJi   miles  an   h(air 
I  shall  lie  10  miinitcs  lalc,   if  at  the  rate  of  1|  mih's  an 
hour  I  shall  W   II    niiniitcs  tooearlv.     How  far  have  1  lo 


p)? 


17.  h'oui' men  form  a  partnership,  the  second  puts  in 
twice  as  much  ca[)ital  as  tlu^  lirst,  tlu!  third  as  much  as  tlu^ 
first  and  si^'ond,  and  the  fourth  as  much  as  the  other 
three.  Ifow  should  a.  prolit  of  !?IH()()  be  dividecl  anion^ 
them  ? 

18.  If  I  buy  a,  jiieco  (if  land,  which  increases  each  yeai" 
at  the  rate  of  50%,  on  tlu^  value  of  tlu;  jirevious  year,  for 
1  years,  and  then  is  worth  11500,  how  much  did  it  cost? 

U>.  A  ba.idc(n"  discounts  a,  70  day  note  atH%  ])er  annum. 
What  rate  of  inten^st  is  he  makin^i;'  on  his  money  V 

20.  rf  silver  is  worth  #1.10  an  ounce,  and  ^old  is  i*17  an 
ounce  what  will  be  tlu^  weijjfht  of  a  iii'lO  coin  which  con- 
tains 20%  (by  \vei<i:ht)  silver,  and  tlu^  remaiiuh^r  p*ld  ? 

21.  l*rove  that  the  product  of  the  l.c.m.  and  j,''.c.Tn 
of  two  nuuiber^i  is  equal  to  the  product  of  the  uuui 
bors. 
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1.  From  a,  cask  coiitaming  wine  oiic-third  is  draTrn  off, 
and  the  cask  tilled  with  water,  one-third  of  the  mixture  is 
then  drawn  off,  and  tlie  cask  is  ag'ain  iilled  with  water. 
After  this  lias  been  done  5  times  altojji'ether,  what  portion 
of  the  original  quantity  of  wine  will  Ix^  left  in  the  cask? 

2.  The  lon^rittule  of  Tokio  is  IK)"  east,  that  of  Ncav 
■i^XoY^  74°  west.     What  is  the  time  at  Tokio^   when  it  is 

5.10  p.m.  on  October  7th  in  New  York  ? 

3.  A  does  2  of  a  piece  of  work  in  15  da>'s^  nnd  then 
B, joins  him.  They  work  toii'cthcr  for  1?,  (Inys,  when  B 
leaves  and  A  finishes  the  woi-k  in  l\  days  more.  How 
long-  wonld  it  take  B  to  do  the  whole  work '•^ 

4.  My  ag'eiit  i'(^niitted  to  me  a  draft  foi"  $4()()()  as  the 
net  proceeds  of^a  sale,  H(^  charged  me  2%  commission 
for  effecting  th(^  sale,  and  j  /'  for  buying  tiie  di'aft.  which 
was  at  1^%  ])remium.  Find  the  total  i^roceeds  of  the 
sale? 

5.  A  merchant  marks  his  sugar  at  10%  a.dvanc(;  on  cost, 
aii^l  afterwards  mix<is  sand  with  it,  eipial  in  weight  to  J 
of  the  original  ipiantity.  What  per  cent.  ])rofit  does  he 
really  jnake,  taking  sand  as  worttdess? 

(■).  Two  mechanics  work  together  ;  for  15  days'  work  of 
the  first  and  8  days'  woi'k  of  the  second  they  receive  ^01, 
and  for  G  days'  work  of  the  first  and  10  days'  work  of  the 
second  they  receive  StHS.  llowmnch  doe    each  man  earn? 

7.  Two  brothers  residing  in  different  towns  have  gross 
salaries  which  differ  by  820;  lUeone  who  has  tiie  larger 
salary  has  to  \)\\y  an  inconu'  tax  of  2j,  ceuts  on  tiie  dollar, 
and  as  a  consccjuenct^  his  net  salary  is  .fl.40  less  than  his 
hrotlier's  who  pays  an  income  tax  of  only  (>  mills  on  the 
dollar,     l^'ind  <'ach  of  l.heir  salaries. 

8.  The  invoice  of  goods  purchased  on  4  montiis' credit 
was  >^510,  on  Avhich  there  was  allowed  a  discount  of  20 
and  10%.  What  was  the  cash  |)rice  of  the  goods,  money 
being  worth  ">%  per  annum  ? 

1).  A  merchant   fails,   owing  A   si 2500,  and   B  !S170(K). 
His  assets  are  $8850;    the  asdgnec  charges  3%  on  the 
assets  for  closing  up  the  business,  and  incurs  other  ex- 
penses to  the  amount  of  .^59  while  engaged  in  the  business 
Fin<l  what  cich  crt'ditor  r<veives. 
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10.  Ihe  numerfitor  of  a  certain  fraction  is  a  fifth  as 
much  again  as  the  denominator,  and  the  sum  of  the  nume- 
rator and  denominator  is  352.     Find  the  fraction. 

11.  A  merchant  buys  goods  at  $2.40  per  pound  troy, 
and  sells  them  at  a  gain  of  20%.  If  he  sells  tlitm  by 
avoirdupois  weight,  what  must  he  ask  per  ounce  for  them  ? 

^,j^2.  The  longitude  of  Calcutta  is  88"  east,  and  that  of 
Rome  12°  30'  east.  What  is  the  time  at  Rome  when  it  is 
2.15  p.m.  at  Calcutta? 

13.  Find  the  rates,  in  miles  per  hour,  of  two  trains  50 
and  60  yards  long,  respectively,  which  pass  each  other 
going  in  the  same  direction  in  15  seconds,  and  in  opposite 
direction  in  3  seconds. 

14.  A  speculator  holding  $9144  of  4%  stock,  liiids  that 
by  selling  it  at  77^  and  investing  the  proceeds  in  5%  stock, 
he  can  increase  his  annual  income  T)y  $6.24 ;  before  he 
can  effect  the  change  the  former  stock  has  decreased  2  in 
value  and  the  latter  has  risen  |.  If  the  change  be  then  ef- 
fected, find  by  how  much  his  first  income  is  altered  ? 

15.  A  fioui  merchant  shipped  3200  barrels  of  flour  to  his 
agent,  who  sold  it  at  $7.25  a  barrel,  deducted  his  commis- 
sion, paid  $232.50  for  duty  and  freight,  and  remitted  a 
draft  for  $22500,  purchased  at  i%  discount.  What  rate  of 
commission  for  selling  the  flour  did  the  agent  charge? 

16.  A  ditch  is  being  dug  ctt  the  rate  of  32  yards  a  day 
by  20  men ;  after  7  days  4  men  are  re^)laced  by  15  boys, 
and  the  work  goes  on  6  days  more,  at  thci  end  of  which 
the  whole  length  dug  is  452  yards.  Cornpnre  the  work 
of  a  man  with  that  of  a  boy. 

17.  The  stock  of  3  partners,  A,  B,  and  C,  are  $640,  $370. 
$520,  respectively,  and  their  gains  $192,  $140.60,  nnd 
$249.60,  respectively;  C's  stock  was  in  trade  4 1^  months 
longer  than  A's.  How  long  was  the  money  of  each  in  trade  ? 

18.  A  speculator  sold  a  house  for  30%  profit,  and  with 
the  money  purchased  another,  which  he  sold  for  $3640, 
losing  12),%.     What  did  the  first  house  cost  him  ? 

19.  Tlie  amount  of  a  certain  principal  for  a  certain  time 
at  a  certain  rate  per  cent,  is  $116,  ivnd  the  amount  of 
double  the  same  principal  at  the  same  rate  per  cent,  for 
one-half  the  former  time  is  $741.     Find  the  principal. 
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1.  A  mercluuit  liiiys  flamu'l  at  32  c^'iitis  a  yard.  At 
what  profit  jitT  ('(.'iit.  must  lu>  h(>ll  it  in  order  iliat  the 
money  lie  r<>ceives  for  '2'2()  yards  may  be  e'^ual  to  iiis  yain 
on  ^IHO  outlay  ? 

2.  J'1nd  tile  duty  on  72CO  pounds  of  sugar  woi'tli  O  cents 
a  pound,  tlie  sjieeilic  duty  being  },  eent  per  pound,  and 
tlic  ad  valorem  duty  2r>    . 

f/^o.  Find  tlie  standard  time  of  tlie  city  of  yuehee.  longi- 
tude 71",  18  Avest,  ■svhen  it  is  2  p.m.  at  Vienna^  longitucie 
IG\  21'  east. 

4.  A  banker  in  discounting-  a  bill  legally  due  in  8  months 
at  G%  per  annum,  charges  ;')<)  cents  more  than  the  true  dis-' 
count.      I'ind  the  amount  of  the  bill. 

T).  A  merchant  sent  his  agent  .iifC)!.")!),  Avith  instructions 
to  deduct  his  com^nission  at  2i%,  and  invest  the  remainder 
in  Hour  at  >:i\  a  barrel.  If  the  cost  of  freight  and  insur- 
ance amounts  to  !ir250,  at  Avhat  must  the  tlour  be  sold  a 
barrel  s<j  as  to  make  a.  clear  jtrolit  of  ir>%  ? 

C».  My  agent  in  Montreal  sells  a  houses  and  lot  for  mo 
for  iJi^SO.)'),  on  a  commission  of  1|%,  and  remits  to  me  the 
proceedci  by  a  draft  purchased  at  |%  premium.  What  sum 
do  I  receive  from  the  sale  erf  the  property? 

7.  A  has  ^80>X),  and  B  ^oOOO  in  a  business  ;  tiiey  take 
in  as  a  pai'tner  C,  and  so  arrange  it  that  each  has  an 
e(iual  share  in  the  busini^ss.  If  the  original  cai>ital  is  not 
increased,  lind  Mhut  C  pays  to  eacii  of  the  others  for  liis 
share. 

H.  A  and  B  I'un  a  100  yard  n^ce.  A  takes  10  steps 
while  B  takes  11,  but  !>  of  A's  are  eeiual  in  k^ngth  to  10  of 
B's.     "Who  Avins  tlie  race,  aivl  by  how  much  ? 

9.  Find  the  interest  on  ^IIT),  for  (57  days,  at  5%  per 
annum 

10.  A  man  bought  a  farm  for  $4000 ;  at  the  end  of  3 
months  he  pai'l  Ms  taxes,  levied  on  '^  of  the  purchase 
value  at  18  mills  on  the  dollar;  in  another  3  months  he 
s[)ent  S.'iOO  in  iinprovements,  and  at  the  end  of  tlie  year 
he  sold  for  .irooOO.  Find  his  gain,  money  being  worth 
6%  per  annum. 

11.  Took  a  risk  at  1|%  ;  reinsured  |  of  it  at  2J%.  My 
net  premium  was  $4.30.  What  was  the  amount  of  the  risk  ? 
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12,  What  i^  the  cost  of  3Rl*5  pounds  of  sri<;:ai',  bought  at 
4  cents  a  jKjund,  on  which  is  paid  S?3r).25  for  freiofht,  and 
'21  cents  a  ))ouiid  for  duty  after  deducting  12%  for  Avaste  ? 

13.  A  cistei'n  can  be  tilh-d  by  two  i)!pes  in  20  and  21 
minutes  respectively,  and  can  be  em ])tied  by  another  pipe 
in  30  minutes;  in  what  time  wiM  it  be  iilled  if  all  are 
rnnning  together? 

H.  Tlow  many  ounces  of  coinage  gold  are  ('(pial  in 
value  to  112  ounces  of  coimige  silver,  IJ^T)'.)  sover(>igns 
weighing  10  ])ounds  troy  and  OH  shillings  Aveighlng  1 
])Ound  troy  ? 

15.  In  an  examination  of  120  caTulidates  H\%  of  the 
Avhole  oT)tain  lionors_,  raid  sO'/  of  the  remainder  pass. 
How  many  fail  to  pass,  and  what  ])ercentage  ar(^  they  of 
the  total  number? 

1  i\  When  it  is  1 2  o'clock  noon  at  (Greenwich,  what  o'clock 
is  it  at  St.  Petersburg,  th<'  longitude  of  Avhich  is  :]()"  east  ? 

17.  A  contractor  sends  in  a  tender  of  ?^11000  I'or  a  cer- 
tain work,  with  nothing  to  be  advanced  till  th(^  work  is 
completed;  a  second  sen<ls  in  a.  tender  for  i?100()0,  Int 
stipulates  to  be  paid  S?-2000  every  4  months.  Find  the  dif- 
ference berweenthe  tenders,  supjiosing  that  the  work  can- 
not be  completed  before  the  end  of  2  years,  and  money  to 
be  worth  2"/,  per  term  of  4  months. 

\f^.  A  man  holds  ^^bSOn.l.S^  of  stock  in  the  3  per  cents  : 
by  selling  out  and  investing  th(^  ])roceeds  in  3.1%  stock  at 
H2|,  he  can  increase  his  annual  income  by  ^^  1.3  1  j',..  Find 
what  the  increase  would  be  if  ]n\  (un])loys  a  broker  v/lio 
charges  {,%  on  each  transaction  to  eff'ect  the  change. 

111.  A  merchant  shipped  a  inimber  of  biirrels  of  salt  to 
his  agent,  who  sold  it  for  75  cents  a  barrel,  on  a  commis- 
sion of  2^5%,  he  also  rea1iz(>(l  a  further  commission  of  ?,'/ 
fcalculated  on  the  r<^mainder  of  the  prcceeds)  for  prompt 
payment,  and  after  I'aying  duty  to  the  amount  of  i*179.10 
lie  remitted  S273f..2r>  to  his  emolover.  Ilowmanv barrels 
of  salt  were  in  the  consignment? 

20.  Two  drovers  together  sold  400  sheep,   the  one  at 
5$8.25  and  the  other  at  $7.50  a  head.     They  received  al- 
together 854.75  more  than  if  they  had  boM\  sold  at  the  uni 
form  rate  of  i!?7,87.1  a  head.    Fiiul  the  number  sold  l)y  each. 


lll 


1 ' 
*.; 

(i  \ 


266 


ARITHMETIC. 


1.  A  and  B  start  at  the  same  time  to  travel  from  X  to 
Y  and  Y  to  X,  respectively,  A  Avalking"  at  the  rate  of  5 
miles  per  hour  and  B  at  the  rate  of  4^^  miles  per  hour. 
After  meeting-,  A  increases  his  si)eed  1  mile  per  hour  and 
reaches  Y  in  2  hours  more,  and  B  reduces  his  speed  to  4 
miles  per  liour.  I'ind  how  long"  it  takes  A  and  B  each  to 
travel  the  whole  distance,  al^o  tind  the  distance. 

2.  Bought  5  hoocsheads  of  molasses,  each  containing  84 
gallons,  at  12 i  cents  a  gallon,  and  paid  $25  for  freight. 
Allowing  10%  for  leakage  and  waste,  5%  of  the  sales  for 
had  debts,  and  2|%  of  the  remainder  for  collecting,  for 
how  much  a  galloti  must  I  sell  it  to  make  a  gain  of  20% 
on  the  whole  cost  ? 

3.  The  dlft'erencc,  hctween  the  interest  and  discount  on 
a  sum  of  money  f6r  1  year  0  months  at  8%  per  annum, 
is  $9.80.     Find  the  suni. 

4.  If  6%  more  be  gained  by  selling  a  horse  for  $210 
than  by  selling  it  for  $191>.50,  what  must  the  original 
price  have  Ix'cn  ? 

^  5.  When  it  is  7.15  p.ni  at  (Jreenwich,  what  o'clock  is  it 
M,t  Madras,  the  longitude  of  which  is  80 '  east  ? 

f).  The  prixluct  of  two  numbers  is  H5G43,  and  their 
(juotient  is  8.     Find  the  numbers. 

7.  A  retailer  marks  his  goods  at  8  ])rices,  a  cash  price, 
a  six  months'  credit  price,  and  a  12  montlis'  credit  price. 
From  his  12  months'  price  h(^  deducts  12  J  %  for  cash,  and 
7-i%  for  6  months'  credit.  His  (>  iponths'  price  is  40%  in 
advance  of  the  cost  of  tlur  goods.  Find  at  how  much 
advance  on  cost  he  sells  (»n  12  months'  credit  goods 
which  sell  for  $G.()()  cash. 

8.  I  remit  a  $4000 draft  on  ''Poronto  to  my  ageiit  in  Mon- 
treal. He  disposes  of  tliC!  draft  at  ?,%  discount  on  a,  com- 
mission of  1%.  After  deducting  a,  second  commission  of 
2%  (calculated  on  the  amount  invested),  he  invests  the  net 
proceeds  in  sugar  at  fi  cents  a  pound.  P'ind,  to  the  near- 
est ounce,  the  quantity  of  sugar  I  receive. 

9.  A  certain  piece  of  work  can  be  completed  in  30 
days  by  48  men.  If  2  men  drop  off  at  the  end  of 
every  3  days,  how  long  will  it  tak^  to  ilnish  the 
work  ? 
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10.  A  man  sold  a  Jot  at  a  gain  of  9%  ;  had  he  bold  it  for 
$12.25  more  he  would  liavc  gained  12|^%.  Find  the  cost 
price.  . 

11.  At  what  rate  will  a  sum  of  money,  loaned  at  simple 
interest,  double  itself  in  25  years  ? 

12.  Took  a  risk  at  1|%  f  reinsured  .flUOO  of  it  at  2%, 
and  i$l)00()  more  at  2|%.  My  net  i)iemium  was  #26.50. 
What  amount  Avas  insured  ? 

13.  Find  the  present  worth  of  an  annuity  of  .i^TOO,  having 
4  years  to  run,  money  being  worth  5%. 

14.  A,  H,  and  C  engage  in  trade  with  a  joint  stock  of 
5!fl584  ;  A's  stock  is  $i^i{},  and  his  tinu^  of  investment  7 
months;  IVs  stock  is  5!?54r>,  and  his  gain  fM'>2.(J0;  C's  gain 
is  $108.80,  aiid  his  time  8  months.  Required  A's  gain 
and  B's  time. 

15.  Divide  i^UUiO  into  2  sums,  so  that  the  true  discount 
on  one  for  4  years  at  .'')^%  per  annum,  may  ec[ual  tlu^  true 
discount  on  the  other  foi'  G  years  at  2V/'  (siniph;  interest). 

IG.  What  is  tlie  area  of  a  1'ighfc  angled  triangle,  that 
has  a  liypotenuse  40  indies,  and  the  ditt'erence  of  the 
sides  8  inches? 

17.  A  dealer  purchased  on  ('»  iiionths' credit  goods  to  the 
amount  of  $520  ;  after  keei)ing  them  ,•}  months  he  sohl 
them   on  credit  for  $575.*.M»,  and  allowing  money  to  be 


worth  H%,  he  found  that  he  had  made  10  })er  cent,  on 
the  transaction.  On  what  term  of  credit  did  he  sell  the 
goods  ? 

18.  AVhat  rate  of  taxatioii  must  be  levied  on  a  corpora- 
tion with  $28000(X)  assessa  ble  ]»i-oi)ei"tv  to  secure  money  to 
build  a  $33950  school  house,  if  the  expenses  for  collecting 
amount  to  37  of  the  total  taxes?  * 

y  11).  Find  tiie  standard  time  of  IMcton,  when  it  isl5min. 
to  4  a.m.  in  Paris,  if  the  longitude  of  Picton  is  77"  10'  west 
and  that  of  Paris  2"  east. 

20.  A  grocer  l>uys  a  (piantity  of  tea  of  a  certain  qual- 
ity, and  one-lbui'th  as  much  of  an  inferior  kind,  the  cost 
of  the  latter  jier  pound  i)eing  80%  of  that  of  the  former, 
lie  mixes  them  and  sells  the  mixture  at  an  advance  of  10% 
on  the  cost  per  pound  of  the  liner  qnality.  Find  his:  eutjrt;^ 
gain  per  cent, 
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1.  A  vessel  coutniiiliig  210  gallons  of  a  mixture  of  coal- 
oil  and  water,  of  vviiieh  75%  is  coal  oil,  leaks  at  the  bot- 
tom, from  wliicli  a  certain  amount  of  water  alone  escapes. 
On  an  analysis  of  it  there  is  found  to  be  87J  %  of  the  r(s 
mnining  'Jquid  coal-oil.  Find 
water  wl'.icli  escaped. 

2.  A  speculator  holds  ,f084()  stock,  one-luilf  in  the  .■>  per 
cents  at  72,  and  the  rest  in  the  4  per  cents  at  115.  If  he 
sells  out  the  first  stock  antl  with  the  proceeds  buys  more 
of  the  second  stock,  and  also  sells  out  tlie  stock  originally 
neld  in  the  second  and  invests  in  the  first,  find  the  change 
in  his  income. 

o.  A  man  removed  from  a  town,  where  his  income  ta.v. 
was  16  mills  on  the  dollar,  to  another  where  the  tax  was 
only  7  mills  on  the  dollar,  and  although  in  the  latter 
l)lace  his  salary  was  -S>5(30  more  tlian  in  the  former,  his 
taxes  were  !?(').  40  less.  Find  lis  income  tax  in  the  latter 
I)lace. 

4.  The  ad  valorem  duty  ur  20%  of  the  invoice  price  of  a 
shipment  of  cigars  was  40%,  and  on  the  remainder  35%  ; 
the  whole  duty  being  $810,  what  was  the  invoice  price? 

5.  A  commi-sion  merchant  sold  2  lots  for  ^800,  on  one 
of  them  he  charged  2%  commission  for  selling,  aiul  on  the; 
other  4%  ;  his  total  commission  being  |2(>,  find  the  selling 
price  of  each  of  the  lot. 

(*).  A  grocer  sells  one  kind  of  tea  at  24  c-iiis  a  pound 
and  loses  20/',  and  another  kind  at  42^  centsaiiound  and 
gains  25%.  Ih'  mixes  them  i!i  equal  proportions  and  sells 
the  mixture  for  o.'Jj  cents  a  jiound.  AVl.at  is  uvw  his  gaiu 
or  loss  per  cent  ? 

7.  A  sets  oW  iVoiu  M  to  21,  and  B  at  the  same  time  from 
N  to  M,  and  they  travel  uniformly  ;  A  reaches  N  in  Hi 
hours,  and  B  rcuiches  j\l  25  hourt  after  thev  met  on  the 
road.     Find  in  what  time  each  performed  the  journey. 

8.  If  a  giocei-'s  pound  weight  is  -03  ounces  too  lieavy, 
iiud  lus  loss  per  cent,  from  its  use. 

Jf\).  Find  tlie  standard  time'  of  the  City  of  Toronto,  wiien 
it  is  3  a.m.  at  Malta,  if  the  longitude  of  the  former  place 
l8  79°  25'  west,  and  that  of  the  latter  14°  30'  east. 
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10.  A  grocer  sells  coffee  for  cnsh  at  a  gain  of  33^%  oi\ 
cost.  He  also  sells  on  credit,  giving  8  ponnds  for  what 
wonld  buy  1)  if  ])nid  in  cash.  How  much  per  cent,  above 
co-it  is  his  credit  i)rice  ? 

11.  My  agent  in  New  York  sells  a  house  for  me  on  a 
commission  of  2%,  and  remits  to  me  the  net  proceeds 
$0000,  by  a  draft  purchased  at  :|%  premium.  How  nmcli 
did  the  house  sell  for? 

12.  A  merchant  sold  an  article  at  H/^  ])rolit ;  if  he  had 
bought  it  for  10%  less,  and  sold  it  for  *.S  more,  he  Avould 
have  gained  22f%      Find  the  cost. 

11).  A  does  I  ol  a  piece  of  work  in  15  days,  and  then 
gets  B  to  help  him.  They  work  together  for  5  days,  when 
B  leaves  and  A  finishes  it  in  IG  days  more.  How  long 
would  B  take  to  do  the  whole  work  ? 

14.  At  what  rate,  simple  interest,  will  a  sum  of  money 
triple  itself  in  45  years  ? 

15.  A  person  pays  $87.50  for  the  insurance  of  a  house  at 
4|%,  and  he  finds  that  in  case  the  house  is  destroyed,  he 
will  receive  the  value  of  the  house,  the  premium  of  insur- 
ance «nd  $125  besides.     What  is  the  value  of  the  house  ? 

10.  A  bankrui>t  owes  two  creditors,  A  and  B  in  the 
proportion  of  3  to  5.  A  acts  as  assignee,  and  as  such  re- 
ceives 3%  of  the  assets,  the  remainder  is  divided  in  the 
proportion  of  the  amounts  owed  to  them.  A  receives  in 
all  $1575.     What  were  the  bankrupt's  assets? 

17.  If  a  train  88  yards  long  overtake  a  ])erson,  walking 
at  the  rate  of  4  miles  per  hour  along  the  raihvay,  and  pass 
him  in  8  seconds,  what  is  the  rate  of  the  train  in  miles  per 
hour  ? 

18„  A  merchant  bought  tea  and  marked  it  at  an  advance 
of  20%  on  cost,  but  afterwards  mixed  \  of  its  weight  of 
inferior  tea  with  it,  which  cost  f^  as  much  per  lb.  What 
per  cent,  does  he  now  gain  ? 

19.  A  merchant  sends  $1056  in  cash  and  butter  to  his 
agent  with  instructions  to  sell  the  butter  and  invest  the 
proceeds,  less  his  commissions,  in  tea.  The  agent  charges 
5%  on  the  value  of  the  goods  he  handles  in  each  case. 
Find  the  value  of  the  butter  shipped,  if  his  total  commis- 
sion amounts  to  $129.14^. 
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1.  Find  the  oircumferenro  of  p  oirrlo  wh  »sn  Area  1;=', 
oqual  to  that  of  a  squaro,  havinfjc  a  side  3  inches  in  length. 

2.  The  rates  at  Aviiieh    A  and  B  walk  are  in  the  i)ropor- 

tion  of  2-i  to  .S'7,  :\u(\  B  wnllvs  5-23  miles  per  hour.  How 
many  seconds  start  must  \^  give  A  so  as  to  just  beat  him  in 
a  ten  mile  race  ? 

3.  A  speculator  liolds  $101)1)2  stock,  one-half  in  tlie  5/{'s 
at  95i  and  the  other  lialf  in  the  6%'s  at  1 14.  If  he  transfers 
his  r^%  stock  to  the  6%'s,  and  his  original  6%  stocic  to  the 
'^%'s,  find  the  alteration  in  his  income,  supposing  he  pays 
V/o  hi'^^lv'^i'^ge  on  each  trnnsaction. 

4.  Bought  oOOO  bushels  of  wheat  atlLlT)  per  bushel*) 
payable  at  the  end  of  ;i  year.  1  immediately  sell  it  at 
$1.0 i  per  bushel,  casli.  and  put  tlie  money  at  interest  at 
10%.  How  mucin  will  T  gnin  or  lose  by  the  transaction 
at  the  end  of  the  venr? 

5.  A,  B,  and  C  invest  capitnl  in  the  proportion  of  7,  8, 
and  12  at  4%  per  annum  and  realize  $4050.  If  they  in- 
vest it  at  5^%,  find  tlnj  yearly  income  of  each. 

6.  The  Merchants'  Bank  of  N<nv  York  having  declared 
a  dividend  of  8%^  a  stockhohh^r  in  Buffalo  drew  on  the 
bank  for  the  snm  due  him,  and  sold  the  draft  at  a  pr<;- 
mium  of  1?,%,  thus  realizing  $40(;  from  the  dividend. 
IIow  manv  $100  shares  did  he  own? 

t, 

7.  I  owe  $7 11). 92,  and  give  my  note  for  60  days.  What 
must  be  the  face  of  the  note  to  pay  the  exact  debt,  when 
discoup.ted  at  8%  per  annum  ? 

8.  What  sum  of  money,  Avith  its  r^emi-annual  dividends 
of  5%  invested  with  it,  will  amount  to  $12750  in  2  years? 

9.  A  merchant  mixes  40  pounds  of  tea  worth  37.V  cents 
a  pound,  with  64  [tounds  worth  45  cents  a  pound  ;  he  sells 
24  pounds  of  the  mixture  at  50  cents  a  pound.  At  what 
price  per  pound  must  he  sell  the  i-emainder  so  as  to  clear 
25%  on  his  Avhole  outlay? 

10.  A  merchant  uses  a  false  ])ouud  weight,  which  actu- 
ally weighs  15|  ouncc^s.  How  much  does  he  cheat  a  cus- 
tomer who  buys  goods  to  the  amount  of  $50? 

11.  A  hatter  buys  325  hats  at  $2.75  each  ;  he  sells  i  of 
them  at  an  advanco  of  20%  on  cost,  and  the  remainder  fcr 
$2  each.     Find  his  total  grain. 
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12.  What  are  the  net  proceedfi  from  the  sale  of  1 4<iO 
barrels  of  flour  at  $7  per  barrel,  frc^i^lit  jind  storag:e  l)e1ng 
25  cents  a  barrel,  conimissioji  for  selling  2|%,  and  for 
guaranteeing  pjiynient  1^%,  calculated  on  sales? 

13.  Assuming  the  earth  a  splicn;,  whose  diameter  is 
7913  miles,  and  tiiut  1000000  units  iirc  equal  in  length 
ro  one  degree  of  longitude  at  the  equator,  find  the  length 
of  the  unit  in  inches.     Givt-n  (7r=  113.) 

14.  An  insurance  company  took  a  risk  at  2^%,  and  re- 
insured ;|  of  it  at  2|%.  The  premium  received  exceeded 
the  premium  paid  by  S?38.r)().  Whnt  was  the  nniount  of 
the  risk  ? 

15.  A  speculator  increases  his  annunl  income  |H  by 
transferring  §4850  stock  worth  80  to  5%  stock  worth  97. 
What  was  the  per  centage  juiid  by  the  former  stock  V 

H).  A  grocer  buys  goods  for  cash  and  receives  a  dis- 
count of  10%  off   the   invoice  price ;    in  selling  he  uses 
scales  which  weigh  light  by  i  oz.  per  lb.,  and  sells  for  cash 
V  an  advance  of  21|^%  on  the  iiivoice  price.     Find  his  gnin 
/er  cent. 

17.  Two  men  enter  into  i>artnership  and  agree  to  share 
all  gains  and  losses  in  pro})ortion  to  their  investments. 
The  former  contributes  *4C)8.'i  and  the  latter  i?r)978.  Theii- 
net  loss  at  the  end  of  the  year  is  $3198.30.  How  much 
of  this  loss  should  be  sustained  by  each? 

18.  A  bankrupt  has  book  del)ts  equal  in  amount  to  his 
liabilities,  but  on  i?24000  of  them  lie  realizes  only  60§  cents 
on  the  dollar_,  and  the  expenses  of  the  ])aukrui)tcy  are  5% 
of  the  book  debts.  He  pays  65  cents  on  the  dollar.  Find 
the  amount  of  his  liabilities. 

19.  If  stock  at  7%  discount  will  pay  6%  interest  on  the 
investment,  at  what  rate  of  discount  would  it  lune  to  be 
bought  to  pay  9%  interest  ? 

20.  A  can  row  a  distance  down  a  stream  in  30  minutes 
and  up  in  40  miimtes.  What  is  the  distance,  if  the  rate 
of  the  stream  is  ^  mile  per  hour? 

21.  A  man  employs  8  men  and  a  certain  number  of  boys, 
and  pays  on  the  average  97^  cents  a  day  to  each.  He 
pays  each  man  i?1.50  a  day  and  each  boy  62J  cents  a  day. 
How  many  boys  were  employed? 
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1.  A  house  and  lot  together  are  worth  i?!  100  ;  one-fifth 
of  tlic  vahie  of  the  lioutje  is  equal  to  one  hnlf  the  value  of 
the  lot.     Find  the  vnlueofeach. 

2.  A  mereliant  sold  a  pieee  of  eloth  for  iir24.r)0  and 
thereby  lost  1H%.  AVliat  would  have  been  his  gain  per 
cent,  h.'id  he  sold  it  for  ^'M'>  ? 

3.  A  drovcu'  bought  a  nunib;'r  of  horses  and  cows  for 
j!^1.080^.  Th(U'(!  were  5  times  as  many  cows  as  horses,  and 
a  horse  cost  4  times  as  much  as  a  cow.  If  each  cow  cost 
$30,  how  many  horses  did  he  buy? 

4.  Eight  men  can  do  a  j)iec(!  of  work  in  40  days  ;  afie.' 
working  35  days  they  ai'e  joined  by  {mother  man,  and  the 
whole  work  is  couii^lctt'd  in  31)  days.  What  fraction  of 
the  woi'k  is  performed  by  the  last  man  in  a  day? 

5.  Divide  83  into  two  parts,  so  that  the  greater  may  ex- 
ceed the  less  by  41. 

6.  A  person  lent  a  sum  of  money  at  5%  sim])le  interest ; 
in  16  years  the  interest  amounted  to  $90  les;*  than  the  suiv 
lenf.     What  was  the  sum  lent? 

7.  A  jicrson  invested  i?2304  in  the  3  per  cents  at  05^, 
and  after  receiving  the  half  year's  dividend,  sold  out  at 
1)4|.     Find  his  gain  or  lo;s,  brokerage  being  '%. 

8.  Find  the  volume  of  a  right  circular  cone,  whose 
height  is  4  feet,  and  the  circumference  of  the  base  i)  fe(^r. 

\).  A  speculator  sold  a  lot  gaining  20%  of  tlie  cost.  AYhac 
per  cent,  of  tlu^  ])rocei'ds  did  he  gain? 

10.  A  dishonest  merchant  adds  5  gallons  of  water  to 
every  20  gallons  of  coal-oil.  How  mucli  does  he  cheat  rt, 
custom(!r  who  buys  15  gallons  at  15  cents  a  gjillon? 

11.  Three  men  start  togc^ther  to  walk  around  a  circular 
course  GO  yards  in  circumference,  their  rates  being  llA, 
14^,  and  16  yards  per  second,  respectively.  Find  when 
and  where  they  Avill  first  be  together  again. 

12.  Tiie  hour,  minute,  and  second  hands  of  a  clock  arc 
on  the  same  centre.  When,  first  af'-er  4  o'clock,  will  the 
second  hand  be  midAvay  between  the  other  two? 

13.  A  bankrupt's  liabilities  were  83000,  his  assets  8540; 
the  assignee  charged  3%  of  the  assets  for  his  work  Hov/ 
many  cents  on  tluj  dollar  is  the  bankrupt  able  to  pay  his 
creditors  ? 
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14.  A  sum  of  ^21  is  to  be  contrilmttKl  by  24  people  : 
some  contribute  $1.20  each,  and  the  remninder  fidfj  cents 
each.     How  many  coiitril)iit()rs   were  there  of  each  kind  ? 

15.  The  distance  between  Ifaniilton  and  Toronto  is  ,H!> 
miles.  One  traveller  starts  from  Hamilton  and  travels  at 
the  rate  of  I  miles  an  honr,  whih'  another  starts  from 
Toronto  at  the  same  tinn'  and  travtds  at  the  rate  of  2^, 
miles  an  hour.  It  is  recjnired  to  know  whero  and  when 
they  will  meet. 

IG.  A  p<'rst)n  expended  ?r,'{'.H()  in  lij,  stock  at  [H'j,  and 
after  receiving'-  th(^  half-year's  dvidend,  sold  out  at  !»o. 
Find  his  ^ain  or  loss  on  the  whole  transaction. 

17.  Find  the  difference  between  the  interest  on  .^46  for 
6^  years  at  9%  yier  annum,  (I)  interest  payable  yearly. 
(2)  half-yearly. 

18.  Tf  a  number  be  increased  20%,  and  that  amount 
be  increased  2o%,  the  result  will  be  165.  Find  the  num- 
ber. 

li>.  A  jg-rocer  intended  to  f^ain  8%  on  a  stock  of  tea,  and 
fixed  his  i)rice  accordingly.  When  he  luid  sold  r,  of  the 
stock,  he  was  compelled  to  I'educc  the  price  10  cents  a 
pound  and  so  gained  ordy  half  as  much  as  he  had  intended. 
What  was  the  original  cost  i)er  pound  of  the  tea  ? 

20.  If  the  8  hands  of  a  watch  are  on  the  same  centre, 
when,  first  after  12  o'clock,  will  the  minute  hand  be  mid- 
way betwe(!n  the  other  two  ? 

21.  Two  men  start  toj^'Cthei-  to  travel  in  the  same  dir- 
ection ai'ound  a  circular  ti-aek  ;  their  rates  areas  11  to 
It.     Find  where  thev  will  first  meet. 

22.  A  spcunilator  buys  stock  that  pays  half-yearly  divi- 
dends of  4%.  at  20%  discount.  What  I'ate  of  interest  does 
he  make  on  his  money  ? 

28.  A  can  row  a,  certain  di.-^tanee  down  a  stream  and 
back  ag'ain  in  5|  hours.  If  the  rate  of  the  stream  is  on<' 
(luarter  of  his  rate  in  still  water,  find  the  time  in  goinj? 
each  way. 

24.  A  and  B  w(^rc  candidates  for  elec-tion  in  a  constitu- 
ency of  8000  voters.  A  re(!eived  87.V%  of  the  total  number 
of  votes  pollcrl,  and  w.-i-^  defoi^cd  by  a  majority  of  GlO. 
What  percentag-e  of  voters  did  not  yote? 
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ARITHMETIC. 


1.  In  a  100  yard  race_,  A  can  beat  B  by  5  yards  ai)d 
C  by  10  yards.  If  H  givnA  C  5  yards  start  in  a  100  yard 
race,  which  wins  and  by  liow  much? 

2.  A  and  B  engaii^e  in  trade  ;  A  puts  into  the  business 
.$1:00  for  ()  months,  and  B  a  certain  sum  for  7  months. 
Wlicn  they  close  up  the  business  A  receives  8010  as  his 
share  of  the  stock  and  profits,  while  B  receives  $510  for 
his.     What  amount  of  cai)ital  did  B  i>ut  into  the  firm  ? 

i\.  A  man  has  a  net  income  of  i?7 15.^*0  after  ])ayinti:  Jin 
income  tax  of  12  mills  on  the  dollar  on  all  his  income  ex- 
cept .flOO  of  an  exemption.      Find  his  total  income. 

4.  A  man  exchanges  i?2r.0()0  of  6%  stock  at  70  for  8% 
stock  at  120.      l^nd  the  alteration  in  his  income. 

5.  A  boat  can  sail  at  the  rate  of  12  miles  an  hour  in 
still  water.  How  far  may  it  i^'o  up  a  stream  which  is 
tiowing"  at  the  rdte  of  3^^  miles  an  hour,  so  as  just  to  oc- 
cupy 7  hrs.  24  min.  for  the  round  trip? 

6.  A  man  has  50,  25,  10,  and  5  cent  pieces,  the  number 
of  each  l)eing'  in  the  proportion  of  1,  2,  3^  and  4.  If  their 
total  value  is  S10.50,  how  many  has  he  of  each  ? 

7.  A  drug-gist  gives  an  ounce  troy  instead  of  an  ounce 
avoirdupois.     How  much  per  cent,  does  he  lose? 

8.  A  and  B  work  5  J  and  7  J,  hours  a  day,  respectively,  for 
one  day  and  receive  the  same  wages  ;  on  the  second  day 
they  work  O^  and  S^  hours  a  day,  respectively;  they  receive 
$13.98  for  their  two  days'  work.    How  should  it  be  divided  ? 

9.  A  merch'in*-,  lost  15%  of  certain  pcirishable  goods  and 
sold  the  remainder  a*;  a  price,  such  that  he  just  cleared 
himself.     Find  at  what  advance  on  cost  he  sold  them. 

10.  A  bankrupt's  liabilities  are  $1000,  and  after  paying 
the  assignee  4%  of  the  total  assets  for  winding  up  the 
business_,  he  is  able  to  pay  only  21  cents  on  the  dollar, 
j'ind  his  total  assets. 

11.  A  builder  pays  4  times  as  iiuch  for  material  as  for 
labor;  had  he  paid  8%  less  for  material  and  13%  more  for 
iabor,  his  contract  would  have  cost  him  $220.78  less  than' 
it  did.     What  was  the  contract  price  ? 

12.  What  must  be  the  market  value  of  5%  stock,  so  that; 
after  deducting  an  income  tux  of  2%,  it  may  yield  6% 
interest  on  the  investment  ? 
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13.  A  maji  can  row  5  miles  an  liour  in  still  water.  How 
far  may  he  ^o  down  a  stream  which  tiows  at  the  rate  of 
3  miles  an  hour,  so  that  he  may  Just  take  '1  hrs.  40  min. 
for  the  round  trip  ? 

14.  A  man  insures  a  house  worth  ?<;32CXJ  for  |  of  its 
value,  jit  l^*v  ]u-emium.  If  the  house  be  destroyed,  find 
the  total  lo.-s  sustained  by  the  company. 

15.  A  and  B  engaj^e  in  trade,  A  invests  |82C)  for  a 
certain  time,  and  B  §415  for  4  months.  In  Avindinj*-  up  the 
business  it  is  found  that  A  is  entitled  to  .^3(t4  of  the  stock 
;ind  profits,  Avhiie  B  receives  !i?4r)G.50.  Find  the  time  A 
left  his  moiU'V  in  the  business. 


IG.  A   mixture   of  black  and 


jJCreen  tea 


weiji'liina"  18 


])oiinds  is  worth  !i54.i)2 ;  if  the  proportions  of  each  are  in- 
terchang-ed,  the  mixture  will  be  worth  .$4.44.  The  black 
tea  is  worth  30  cents  a  pound  ;  lind  the  price  of  the  ^reen 
tea  per  pound,  and  the  numl)er  of  pounds  of  each  kind  in 
the  tlrst  mixture. 

17.  Two  men  workinjj-  together  can  do  a  piece  of  work 
in  20  days.  If  the  work  is  Avorth  .$120,  and  one  man 
works  7  days  less  tluin  the  other,  how  should  the  money 
be  divided? 

18.  A  man  sold  a  lot  for  ?>512  gaining-  15%  of  the 
proceeds.  What  Avould  he  luive  sold  it  for,  had  he  g-ained 
15%  of  the  cost? 

11).  A  person  holds  :if400  stock  «i  the  4  per  cents  jxir- 
chased  at  104|,  and  after  receiving'  one-half  year's  (iivj- 
dend,  he  sells  at  an  advance.  If  lie  gains  ^105  on  tbo 
whole  t''ansacti()ii,  find  the  market  value  of  the  stock  who  » 
he  sold,  bi'okerag'e  ^",'. 

20.  The  compound  interest  on  |2.5()  for  2  years  is  i|i:5C 
Find  the  rate. 

21.  Two  cisterns  of  ecjual  dimensions  are  filled  wit! 
water  and  the  taps  for  both  are  ()i)ened  at  the  same  time. 
If  the  water  in  one  will  run  out  in  4  hours,  and  that  in  the 
other  in  7  liours,  find  when  one  cistern  will  have  4  times 
as  much  waicr  in  it  as  the  other. 

22.  l^\»ui'  fifth  t>f  the  selling  price  of  goods  is  25%  less 
than  cost.  Find  the  gain  or  loss  per  cent,  at  whicli  the 
goods  were  suld.  ■ 
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1 .  A  person  set  out  to  walk  from  A  to  B,  at  the  rate  of 
.*)  miles  an  hour.  When  he  nad  craveileci  If  uiiies  he  wjis 
overtaken  by  a  coach  Ironi  A,  which  wjis  10  minutes 
later  in  starting'.  At  a  distance  of  IIJ^  miles  from  B  he 
met  the  coach  I'eturning  from  B,  Avhere  it  liad  stopped  HO 
minutes.     What  is  tlie  distance  from  A  to  B  ? 

2.  A  man  lias  (S  hours  at  his  disposal.  How  far  may  he 
ride  in  a  coacli  which  travels  at  the  rate  of  i)  miles  ari 
hour,  so  as  to  return  in  time,  walking"  at  the  rate  of  4 
miles  an  hour? 

3.  Divide  |140  among  A,  B,  C  and  D,  so  that  B  may  have 
tliree  times  as  much  as  A,  C  half  as  much  again  as  A  and 
B  togetlier,  and  D  as  much  as  A,  B  and  C  together. 

4.  If  I  exchange  75  railroad  bonds  of  $500  each,  at  8(»% 
below  par,  for  bank  stock  at  5%  premium,  how  many 
tihares  of  $100  Cflch  will  I  receive  ? 

5.  Find  tlie  compound  interest  on  $40  for  9-J  years  at 
8%  per  annum,  interest  payable  half-yearly. 

6.  A  cow  is  tied  to  the  outside  of  a  square  enclosure  ((iO 
feet  to  the  side)  20  feet  from  one  end  by  a  rope  100  feet 
long.  Find  how  much  ground  she  can  j>r'ocure  grass 
from  ? 

7.  If  the  cost  of  an  article  had  been  24%  less,  the  gain 
yjer  cent  [at  the  same  selling  price)  would  have  been  3i 
times  as  great.     AVhat  was  the  actual  gain  per  cent  ? 

8.  The  length  of  a«'oom  is  25  feet,  the  height  12  J  feet, 
and  the  area  of  the  Hoor  is  iMpial  to  A  of  the  area  of  the 
4  walls.  How  much  would  it  cost  to  carpet  tlu?  lloor  at 
80  cents  per  yard,  il"  the  carpit  is'H^  feet  in  Avidth  ? 

9.  Two  trains  start  at  the  same  time,  tlie  one  from  A 
to  B  and  the  other  from  B  to  A.  If  they  arrive  in  A  and 
B  respectively  4  hours  and  IP  hours  after  they  pass  each 
other,  compare  their  rates  of  travelling. 

10.  A  bankrupt  owes  ^OOOO,  his  assets  are  $4500.  If 
$2000  of  the  assets  are  secured  to  the  creditors  by  a 
mortgage,  find  how  many  cents  on  the  dollar  he  can  pay 
the  other  creditors,  the  assignee's  charges  being  5%  of  the 
total  assets. 

11.  Stock  which  sells  at  12%  premium,  pays  8%  divi- 
dend,    WlHI-t  iJiteve.-t.  j."^  JUHije  ui^  ttlV-  Hh  VfjtlUent  ? 
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12.  The  compound  interest  on  $27.5  for  2  years  is  S40. 
Find  the  rate  per  cent. 

13.  A  merchant  having  bought  a  lot  of  goods  sells  -I  of 
them  at  a  loss  of  9%.  By  what  incr(;ase  per  cent,  must  he 
raise  that  selling  ])rice  in  order  that  hy  selling  the  re- 
mainder at  the  increased  rate  he  may  make  4%  on  the 
whole  transaction  ? 

14.  A  had  ^150;  he  gave  B  Ir  as  much  as  B  already 
possessed.  After  this  transaction,  B's  money  was  i|  of 
what  A  had  left.     How  muck  had  B  at  first? 

1.5.  If  the  cost  of  an  article  had  been  10%  less,  the  gain 
per  cent,  (at  the  same  selling  price)  would  have  been  11| 
more.     AVhat  was  the  actual  gain  per  cent.  ? 

10.  Two  trains  start  at  the  same  time  from  A  and  B, 
and  proceed  toward  eacli  other  at  the  raters  of  30  and  50 
miles  per  hour,  respectively.  When  they  meet  it  is  found 
that  one  train  has  travelled  1 35  miles  farther  than  the 
other.     Find  the  distance  between  A  and  B. 

17.  A,  B  and  C  en,;age  in  trade.  A  and  B  together 
put  in  ^^<25,  B  and  C  $()50,  and  C  and  A  $725  ;  they  gain 
$550.     How  should  it  be  divided  among  them  ? 

18.  The  dilference  between  the  simple  interest  and  the 
true  discount  on  a  sum  of  money  for  4  years,  at  a  certain 
rate  per  cent.,  is  $11|,  and  for  8  years,  at  the  same  rate 
per  cent.,  it  is  S?40.     Find  the  sum  and  rate. 

19.  Stock  selling  at  7%  discount  yields  8%  interest  on  the 
investment.     What  dividend  does  the  company  declare? 

20.  Find  the  compound  interest  on  $32  for  2^  years  at 
12%  per  annum,  interest  payable  every  2  months. 

21.  Two  cisterns  of  equal  dimensions  are  filled  with 
water,  and  the  taj^s  of  both  are  opened  at  the  same  time. 
If  the  water  in  one  will  run  out  in  5  hours  and  that  in  the 
other  in  4  hours,  find  when  one  cistern  will  have  twice  as 
much  water  in  it  as  the  other. 

22.  The  radius  of  the  small  wheel  of  a  bicycle  is  5^ 
inches.  A  straight  line  drawn  from  the  top  of  the  small 
wheel  to  the  top  of  the  large  or.e  is  35v^'3  inches  in  length, 
and  makes  with  the  vertical  line  an  angle  of  30  degrees. 
How  many  more  revolutions  doe.j  the  small  wheel  make 
'than  the  large  one  in  going  a  mile  ?  ' ' 


r 
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1.  Find  the  agr^?;  of  A,  13  and  C,  by  knowuitr  flint  '^V 
a^o  at  A's  birth  was  T);.;  time.!'.  JVs  ajre,  ■while  now  it  is 
e(]ual  to  tJKi  sum  of  As  and  B's  :  also,  if  A  wen^  I  year 
old  or  his  a,<4-o  would  be  ':■  of  B's. 

2.  Tf  th(5  cost  of  an  article  had  been  25%  less.  th(!  piiu 
per  cent,  (at  the  same  selling'  i)ric(')  would  have  been  i'>}. 
times  as  great.     "What  was  tiie  actual  gain  ])rv  cent.  ? 

3.  The  circumference  of  the  fore-Avheel  of  a  carrias"<i  i^ 
-  7^  feet,  and  that  of  tlie  hind  wheel  11  feet.     Tn  Avhat  dis- 
tance will  tlie  foi'e-wiieel  nu»ke  250  revolutions  moi'e  than 
the  hind-wlic.el  ? 

I.  Wliieh  is  tlie  more  profitable  inv<'stmcnt  5%  stock 
at  120,  or  3%  stock  at  75  ? 

5.  Find  the  coniitoiind  interest  on  .i?25  for  2  years  at  ly/ 
per  montli,  interest  i)ayable monthly, 

6.  Two  cisterns  of  eipial  dimensions  are  filled  Avith  water, 
and  the  taps  of  both  are  opened  at  the  same  time.  11 
the  water  in  one  will  run  out  in  7  hours,  and  that  in  th«^ 
other  in  fi  hours,  find  when  one  cistern  will  have  3  times 
as  mucl>  water  in  it  as  the  other. 

7.  A  g-rocer  bought  sugar  at  10  cents  a  pound;  he  sold* 
it  at  a  i)roi'it  of  20/,  as  h<3  thought,  but  by  a   mistake  he 
used  a  pound  weight  J    ounce  too  heavy,  and  as  a  result 
he  grained  •li'U  less  than  he  intended.     P'ind  th<^  number  ol 
pounds  of  sugar  he  bought. 

8.  If  the  cost  price  of  an  article  be  diminished  10  cents, 
and  the  selling  price  increased  10  cents,  the  gain  Avould 
be  increased  from  1(>3%  to  60%.  ^  Find  the  cost. 

9.  A  and  B  walk  a  race  of  30  miles;  A  gives  B  50 
minutes  start ;  A  walks  at  the  rate  of  5^  miles  an  houi\ 
and  catchers  B  at  the  end  of  25  miles.  Find  B's  rate,  and 
by  what  distance  he  is  beaten. 

10.  A  clock  which  gains  6  minutes  in  24  hoars  is  4 
minutes  too  slow  at  7  a.m.  Monday,  What  o'clock  will  it. 
be  when  it  indicates  14  minutes  to  8  p.m.  on  the  follow- 
ing Tuesday? 

II.  I  sold  through  a  broker,  who  charged  ^%  brokerage, 
136  ($100)  shares  of  stock  at  68f .     Find  what  I  realized. 

12.  The  compound  interest  on  1320  for  2  years  is  $60. 
Find  the  rate  per  cent.  > 
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13.  A  bankrupt  can  pav  27  cents  on  the  dollar.  If  hit* 
^.ssets  were  ^480  moie  he  could  }.ay  80  cents.  Find  his 
liabilities  and  his  assets. 

14.  A  i)0-day  note  is  discounted  l^y  a  banker  at  10/''. 
What  rate  of  interest  is  ho  charging  ? 

15.  A  and  j^  dig  a  ditch  120  rods  long.  The  soil  at  one 
end  is  clay  and  at  the  other  end  sniid.  If  the  Avhole  ditch 
were  sand  A  could  dig  it  alone  in  80  days  and  B  in  24 
days.  If  the  whole  length  were  clay  A  could  dig  it  in  40 
days  and  B  in  CO  days.  A  begins  at  th5  clay  soil  and  B 
at  the  sandy ;  they  together  dig  the  ditch  in  17  days. 
What  length  of  the  ditch  was  clay  ? 

•  IG.  If  the  true  discount  off  .^25  for  a  certain  time  is  ^5, 
what  would  it  be  for  ^  of  the  time  at  the  same  rate  ? 

17.  Bought  8vj  barrels  of  flour,  part  of  it  at  $10  a  barrel 
and  the  rest  at  C6  a  barrel ;  the  whole  cost  was  $724. 
IIow  many  barrels  of  each  kind  did  I  buy? 

18.  A  train  starts  from  A  at  0  o'clock  a.m.  and  reaches 
B  at  2  o'clock  p.m. ;  another  train  starts  from  B  at  11  a.m. 
and  reaches  A  at  5  p.m.  At  what  time  of  the  day  do  they 
meet  ? 

19.  A  bankrupt's  assets  are  |  of  his  liabilities,  but  |  of 
the  assets  prove  to  be  worth  only  40  cents  on  tlic  dollar. 
HoAv  many  cents  on  the  dollar  can  he  pay  ? 

20.  A  man  has  $400  of  his  income  exempt  from  taxa- 
tion, and  on  the  remainder  he  pjays  12^  mills  on  the  dollar 
taxes.     If  his  taxes  amount  to  $7.50,  lind  his  total  income, 

21.  Find  3  sums  of  money,  the  greatest  exceeding  the 
smallest  by  ^47.50,  so  that  the  simple  interest  on  the 
greatest  at  6%  per  annam  for  2  years  shall  be  equal  to 
that  on  the  smallest  at  4%  for  4  years,  and  equal  to  that 
on  the  third  at  5%  for  3  years. 

22.  A  man  bonght  a  house  and  barn,  paying  4  times  as 
much  for  the  house  as  for  the  barn.  If  he  had  paid  25% 
more  for  the  house  and  20%  less  for  the  barn,  they  would 
have  cost  |248  more.     What  did  he  pM,y  for  each? 

23.  A  can  do  a  piece  of  work  in  10  days,  B  in  12,  C  in 
15.  They  all  begin  together,  but  only  C  continues  till 
the  work  is  finished,  A  leaving  3  days,  and  B  2|  days 
before  completion.     In  what  time  is  the  work  done  ? 
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1.  A  man  sold  two  hor?oa  tor  equal  amonnta,  gaining*;' 
10%  on  one,  and  losiiij^  10%  on  the  other.  If  he  lost  H 
on  the  whole  transaction,  And  the  cost  of  each  horse. 

2.  Three  pounds  (;f  t«a  and  8  pounds  of  su^ar  are  worth 
^2.90,  but  if  t]w  sugar  increases  2b%  in  value,  and  the  tea 
depreciates  5;',  they  would  cost  %'dMOh.  >indthe  price 
pi;r  pound  of  each. 

^  3.  A  bill  of  $'^45  was  paid  in  twenty-live  and  ten  cent 
pieces.  If  the  whole  number  of  coins  was  49,  how  many 
coins  were  there  of  each  l<;ind  ? 

t.  A  vessel  can  be  emptied  by  3  taps  ;  by  the  first  alone 
in  HO  minutes,  by  the  second  alone  in  200  minutes,  and  by 
the  third  alone  in  5  hours.  In  what  thne  will  the  vessel 
be  emptied  if  the  three  taps  are  opened  together? 

5.  A  merchant  imports  goods,  which  cost  him  in  Eng- 
land £720.  He'  pays  an  ad  valorem  duty  of  10%,  and 
sells  them  through  an  agent  for  $4200.  If  the  agent 
charges  5%  for  selling  them,  find  his  gain  (exchange  be- 
ing at  par). 

().  A  person's  net  income,  derived  from  the  4%'s  at  98, 
after  paying  a  2%  income  tax,  is  $600.  If  he  sells  out  and 
invests  the  i)roceeds  in  5%  stock  at  112,  find  the  altera- 
tion in  his  net  income. 

7.  In  th(^  preceding  example,  find  the  alteration,  sup- 
posing the  buying  and  selling  of  the  stock  were  performed 
through  a  broker,  who  charged  ^%  brokerage  on  each 
transciction . 

8.  A  commission  merchant  sold  a  certain  amount  of 
goods,  from  the  proceeds  of  which  he  deducted  his  com- 
mission of  5%,  and  immediately  remitted  the  balance  to 
his  employer  ;  for  his  promptness  he  received  ^%,  which 
amounted  to  $6.41  J.  Wliat  did  the  agent  realize  on  the 
transaction  ? 

9.  How  much  water  will  dilute  9  gal.  1  qt.  1  pt.  of 
alcohol  96%  strong  to  84%  ? 

10.  A  grain  merchant  spent  a  certain  sum  of  money 
in  the  purchase  of  wheat,  3  times  as  much  in  barley,  and 
$1500  in  oats.  He  sold  the  wheat  at  a  loss  of  6%,  the 
barley  at  a  gain  of  9%,  and  the  oats  at  a  gain  of  20%,  re- 
ceiving altogether  $9396.   Find  the  sum  laid  out  in  wheat. 
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11.  A  mill  valued  at  *24(X)0  is  insured  for  }  of  its  value 
in  two  companies,  tlie  first  taking  |  of  the  risk  at  ly.,  the 
second  tiie  remainder  at  ^%.  What  is  the  total  amount  ot 
the  premium  ? 

12.  Two  men  start  toprcther,  and  travel  in  the  same 
direction  ;  one  is  going  at  the  rate  of  4  miles  an  hour. 
Find  the  other  man's  rate,  if  he  is  always  ecjui-distant 
from  the  starting  point  and  the  first  man. 

13.  A  and  B  can  do  a  piece  of  work  in  8  days  ;  B  and 
C  in  10  days,  C  and  A  in  12  days.  Tiie  work  is  done  by 
the  3  togetlier,  Avith  the  oxcei)tion  of  B  not  joining  the 
others  til'  after  the  first  ?>  days.  In  what  time  is  the  work 
done  ? 

14.  A  watch,  which  is  set  aiuuratoly  at  7  o'clock  a.m., 
indicates  5  minutes  past  8,  at  ^.  p.m.  of  the  same  day. 
What  is  the  exact  time  when  it  indicates  11.15  a.m.  on  the 
following  day? 

ir>.  Wiiich  is  the  better  to  buy  flour  at  $5  a  barrel  on 
6   months'  credit,   or   $4.87^    cash,   money  being  worth 

'7°'  'i> 
'/° 

16.  Divide  $100.75  between  A  and  B,  such  that  21%  of 
B's  share  may  exceed  8%  of  A's  by  |;3.39i. 

17.  Property  deprecilites  annually  8%  for  4  ye,  ;".  and 
at  the  end  of  ihrt  time  is  worth  $4197.6U.  What  r  is  its 
original  value  ? 

18.  A  merchant  buys  sugar  at  5  cents  a  pound  ;  in  sell- 
ing it  he  was^es  7%,  and  20%  of  the  sales  are  bad  d(;bts. 
At  wliat  price  per  pound  must  he  sell  the  remainder  so  as 
to  gain  24%  on  the  whole  transaction? 

11).  The  capital  stock  of  a  railroad  is  $895750 ;  the  pas- 
senger earnings  in  one  year  were  $74537.50,  and  the 
freight  earnings  $94507.50;  the  disbursements  were 
$107963.00,  and  $7397.00  was  placed  in  a  bank  to  the 
credit  of  the  company.  What  rate  of  dividend  can  they 
declare  if  the  remainder  be  distributed  among  the  stock- 
holders ? 

20.  A  man  in  building  a  house  pays  3  times  as  much 
for  material  as  for  labor ;  had  he  paid  4^%  more  for 
material  and  8%  less  for  labor,  his  house  would  have  cost 
166  more  than  it  did.     What  was  the  cost  of  the  house  ? 
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1.  A  ninn  Molds  .i'l.^iloo  .;iofk  worth  (»0.  which  if  lio 
. f-miiHtVu"  to  4%  stock  .-il.  78  h<Mnii  iiiciHjaso  liis  amuml  in- 

coiuo  ^12;  hotbro  he  could  (^tVcct  th<3  transfer,  each  stock 
incrcMscd  '2  in  price:  (jnd   how  his  iiu'ome  is  now  altered. 

2.  A  niei'clunit.  hiiys  f.;\)o(is  tor  J:^,'i01.^)0  on  a  credit  ol'  .'J 
nionlhs.  At  what  price  nius},  li<'  sell  tiieni,  on  a  credit  of 
S  months,  i,o  make  a.  ready  ^-ain  of  2')%  (incmey  \H\hi^ 
worth  (i/j  ? 

.'i.  How  may  a  farmer  mix  I  kinds  of  wheat  worth  75, 
7H,  !>:i  and  101)  cents  a.  hushel,  respectiN-ely,  so  as  to  form 
a,  mixtni'e  worth  SO  cenls  a  hiislud,  and  ha,v(i  e(|iial  c|iicin- 
titi(is  of  the  first  two  kinds,  as  well  as  of  the  last  two? 

1.  A  merchant  marks  his  ^oods  at  10%  above  cost,  but 
throws  olf  2%  of  this  prici^  for  cash.  What  \)o.v  cent,  above 
cost  is  his  cash  selling-  price? 
p  5.  A  has  ;■)!  live  c(mt  pieces  and  1  dollar;  U  lias  ol 
dt)llars  and  I  live  cent  piece.  What  sum  will  have,  to 
clianj^v  hands  so  that  B  will  have  exa,ctly  10  times  as 
much  as  A  ? 

0.  A  intn'chnnt  recinved  an  invoice  of  merchandise 
amounting-  to  $(.1S  on  I  months'  crtulit,  otf  which  he  was 
ott(ired  4'/,  discount  i'nr  cash.  If  money  is  woiMh  1)%  per 
annum,  how  much  cli<';iper  can  he  j»'et  the  g-oods  by  this 
otter  y 

7.  A  can  boat  B  ,'i  yards  in  a  linndr(?d  yard  race,  B  can 
beat  0  9  yards  in  a  HOO  yard  race.  Kind  how  much  A 
can  ])ea.t  (J  in  a  r)()(,)  yard  j-ace. 

8.  A  man  in  Kn^'land  invests  a,  certain  sum  of  money 
ill  Canada  at  (')%.  All  but  $100  of  his  income  is  taxed  at 
2%.  If  he  pays  $18.28  taxes,  lind  the  amount  of  P^ii^lish 
money  invested,  exchan^'e  at  jiar. 

9.  A  has  $ir) ),  and  7%  of  his  money  exceeds  9%  of  B's 
by  $().09.     1^'ind  B's  money. 

10.  A,  B,  and  C  form  a  partnership,  A  contributing- 
$3500,  B  $  1000  and  C  $2500.  They  agree  that  $800  of  the 
profits  shall  be  placed  to  tludr  account  in  the  bank,  and 
the  remainino"  profits  divided  in  j)roportion  to  the  money 
invested.  At  the  end  of  the  year  A's  share  of  the  divided 
profits  is  $2100.  Find  the  perc(intag'e  of  profits  realized, 
on  the  entire  capital. 
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11.  Wlint  will  I  crain  |„.|-  (-(^nt.  by  iMirclutsin^'-  ^oofls  on 
r>  months'  credit,  jiiid  sclliny;'  them  immediately  for  casii 
at  tli(^  invoici'  in'icr,  money  beiii<i'  worth  f>'/  ? 

12.  H'H'^  of  tlu'  costot'an  article  l>e  e<|iial  to5i'V  of  it- 
sellinfj;'  price,  find  the.  ^ain  p(M'  ccmM.  at  winch  it  was  sold. 

l.'i.  A  man  borrowed  a  snm  oi'  money  at  (V/,  porannon). 
and  invested  it  in  tlu^  7  per  cents  at.  120.  At  the  end  of 
Uiey(!ar  In;  receives  the  dividend,  and  imm(^diately  sells 
out  at  12r):  he  linds  that  Ik;  hasj^ained  i'<r)1.7rr  al'ter  pa> - 
ing"  all  income  tax  of  2 /,  retdconed  on  the  ditt'erence  be- 
twe(^n  the  total  j^ain  on  the  stock  and  the  int<M'<!St  on  the 
loan.     What  sum  did  he  borroAV  ? 

14.  A  speculator  transferred  ii?12()0  sto(d\  from  tlm  4  ])er 
cents  to  the'  «'•  per  cents  at  par,  and  thus  increased  his 
income-  10%.  At  what  price  did  he  sell  ont  the  4  jier 
cents? 

If).  A  pi-rocer  lias  8  kinds  of  tea.,  costinjj;'  'MK  45  and  (50 
cents  a  ])ound^  respectively.  What  (lua.ntities  of  (uich 
must  he  tak(^  to  form  a  mixture  of  1  I  I  jKninds,  woi'th  10 
ccmts  a  pound  ? 

1().  A  man  insures  his  house  so  that  in  case  ol'  loss  he 
may  recov(U*  thc^  value  of  the  house  and  the  premium  of 
insurance  at  1^-%.  The  house  is  destroyed  by  (ire  and  ! 
of  the  claim  is  allowed;  he  finds  that  he  reci^ves  ^750 
less  than  the  value  of  the  house.  Find  the  value  of  the 
house  and  the  premium. 

<■'  17.  Thomas  Fraser  can  make  as  mu(d)  progress  with 
his  studios  in  9  days  as  Walter  Ilambly  can  in  10,  but 
l^'raser  studies  only  11  hours  for  every  12  Ilambly  do(;s. 
On  this  basis,  how  should  a  total  of  827  honor  marks  )>e 
awarded  to  (!ach  ? 

18.  Thirty  minutes  after  A  has  set  out  on  a  journey  on 
horse  back,  at  the  rate  of  9  miles  per  hour,  B  sets  out  from 
the  same  place  and  follows  him  on  a  bicycle  at  a  uniform 
speed,  overtakinj2f  him  in  1  hour  .80  minutes.  At  what 
rate  per  hour  did  B  ride  ? 

19.  An  importer  bought  t;i7|  yards  of  silk  at  $1.87^ 
per  yard,  and  sold  it  so  as  to  g-ain  $2(^0.02^,  after  deduct- 
ing $711. 93f  expenses.  For  what  was  the  silk  sold  per 
vard  ?  -  . 
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1.  A.  B.  and  C  run  ;i  lOi)  vnnl  vnco  ;  A  hoats  1^  hv  I 
yard,  and  0  by  -  yards,  liy  how  many  ynrdHcun  H  heat 
(/  in  a  KM)  y;ird  race  ? 

2.  A  man  in  KnjJclHiid  invests  u.  ccrtjiin  siini  of  money  in 
(Janadji.  at  (I/,,  from  wliicli  lie  receives  jin  aninml  income 
of  !i<S7()..*J(i,  aft(M*  payin*,'"  an  income  tnx  of  lo  mills  on  the 
dollar  on  nil  his  inconn;  exre|)t  an  exemption  of  iS^lOO. 
Kxchan«»'e  I)ein;i;' nt  i)itr.  lind  the  }i mount  oi' Knjiflish  moni^y 
invested. 

.'{.  A  note  di'jiwn  on  .Vuyfusl  :5rd  for  I  months  is  dis- 
count(^d  on  SeptcMuluM'  I2tli  at  \\/[  per  annum.  What  rnte 
of  interest  is  char^^'cd  ? 

1.  Divide  *n.'JS  hetwcH^n  A  ;ind  H,  such  that  ;i  times  A's 
share  nmy  Im;  !*Il*7  h^ss  tli;ni    I  limes  HV. 

5.  I  owe  5?r):)ii.lM  and  j^ive  m\  not*'  for  (!«)  (Uiys.  Whnt 
must  he  tlie  fnce  of  tlu;  note  to  j);iy  the  exact  debt,  when 
discounted  at  H/^  per  annnm  ? 

<).  If  I  own  a  vessel  valued  at  ii?77'.U  and  wish  to 
insure  it  at  a  i)n!mium  of  4'|%  so  as  to  recover,  in  case  of 
the  destruction  of  thc^  vessel,  boih  the  premium  paid  aiui 
the  value  of  the  vesstd,  for  wliat  sum  must  I  insui-eV 

7.  A  merchant  buys  251)0  yards  of  cloth  at  $i  a  yard. 
He  marks  it  to  «i'ain  25%,  hut  in  siillin^-  the  first  half  he 
uses  a  85-inch  yard  measure,  and  in  selling  the  second 
half  a  .•i7-inch  yard  mensure.  Kind  thedifl'erence  l)(^twe<'n 
his  actual  .ind  his  intende<l  ^ain. 

8.  A  and  H  form  a  j)artn(M'ship ;  they  carry  on  business 
in  different  ;  'ices.  A  alone  maKes  !?8.50  total  i)rofits,  25% 
of  whicli  ^oes  to  pay  liis  expenses ;  H  makes  iB875  total 
profits,  20%  of  which  is  used  foi"  his  expenses.  How  will 
they  settle,  if  they  ajii-ree  to  divide  the  lu't  jtrofitsetpially  ? 

9.  A  g-rover  mixes  teas  worth  .'i2,  41  and  54  cents  a 
poynd,  resj)<\'riv(dy,  forming  a  mixture;  worth  43|^  cents  a 
pound,  which  contains  12  jwunds  of  th(!  third  kind  and 
e(|ual  qiumtitie-;  of  the  first  two  kinds.  How  many  pounds 
of  ea<di  of  these  ^^rades  of  t(;a  must  he  use  ? 

10.  A  speculator  invests  .^1)240  in  the  o|  per  cents  at 
82^,  and,  on  their  rising-  to  87,  sells  out  and  invests  the 
proceeds  in  5%  stock  at  112.  Find  the  alteration  in  his 
income. 
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11.  An  owner  of  a  house,  worth  $M')lO,l2A,  insures  it  at 
\\%,  so  that  in  case  of  lows  he  will  recover  the  value  of  the 
iMmse,  tlu^  preuiiuni  of  insurance?  and  i*.'U.12A  besides. 
What  was  the  amcuint  of  insura  nee  tie  placed  on  the  house  ? 

12.  A  can  do  as  much  work  in  lo  hours  as  ii  can  do  in 
11,  hut  lu!  does  not  work  the  same  time.  If  A  earns  S?2'.>,7() 
and  li  earns  5!?.'{().()<),  conij)ar(?  tin?  times  they  each  worked. 

l.*J.  If  a  company  takes  an  accident  risk  of  ^8000  at 
1A%,  and  reinsures  H  of  it  in  another  company  at  2^%, 
what  will  the  lirst  company  ^'•ain  by  the  transaction,  if 
no  accident  occui's  ? 

11.  A  grocer  sold  tea,  at  82  cents  a  pound,  and  cott'ee  at 
21  cents  a  pound.  Having  one  day  sold  2  pounds  more 
of  coft'ee  than  of  tea,  he  found  the  amount  of  his  sales 
equal.     What  were  the  (piantities  of  each  s<jld  that  day  ? 

If).  A  person  bought  a  Swiss  watch  beariufj;' a  duty  of 
25%,  and  sold  it  at  a  loss  of  10%,  but  had  he  sold  it  for"$2(*. 
more,  he  would  have  cleared  8%  on  his  bar^'-ain.  What 
did  he  receive  for  the  watch  '? 

IC).  In  a  400  yard  race  A  wins,  B  Vieinjij^  10  yards,  and 
('  40  yards  behind.  J  low  much  would  H  Ix'at  C  in  a 
mile  race  ? 

17.  1  bouj^-ht  g-oods  for  5?30.40  on  4  months'  credit,  ;ind 
sold  them  immediately  l"or  .^^37.20,  with  such  allowance  of 
credit  as  made  my  imm<'diate  ^ain  20%.  How  lon^  credit 
did  1  givc^  money  bein^  worth  4%  per  annum  ? 

18.  JJivide  .1^40.50  between  A  and  B,  suili  that  12%  of 
A's  share  is  H8  cents  more  than  1)%  of  li's. 

1*.>.  A  man  sold  two  lots  for  ^208,  ^ainin^  20°/  on  one 
and  losing;'  200)1  the  other.  Kind  the  cost  of  each,  if  he 
iifained  $H  on  the  whole  transaction. 

20.  If  15  men,  1<S  Avomen,  and  20  boys  receive  ^04.40 
foj*  a,  day's  work,  and  2  men  receive  as  mucii  as  8  women 
or  10  boys,  what  does  each  man,  woman,  and  boy,  respec- 
tively, receive  for  a  day's  work? 

21.  I  shipped  my  agent  r>000  Inishels  of  Avheat,  which 
he  sold  at  85  cents  a  bushel,  and  deducted  8%  commission 
for  selling'-  it.  He  inv(!sted  the  net  proceeds,  less  a  com- 
mission of  2%  calculated  on  tlie  amo\int  invested,  in  real 
estate.     Find  his  total  commission. 
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1.  If  salaries  above  $1000  are  assessed  for  the  fall 
amount,  and  those  below  have  #700  exempt,  what  is  the 
total  salary  of  a  man  whose  net  salary  is  $2.78  less  than 
tliat  of  a  man  whose  total  salarj'  is  ^Ui)5  (tlie  rate  of  assess- 
ment being-  18  mills  on  the  dollar)? 

2.  A  sold  goods  to  B  at  12%  protit,  13  sold  them  to  C  at 
8%  loss,  and  C  sold  them  at  5%  profit,  realizing-  .*81.92 
more  than  their  first  cost.  Find  the  averag-e  rate  of  pro- 
fit on  the  goods  and  their  first  cost. 

:i.  A  grocer  mixes  sugars  worth  C,  7 J,,  8,  and  10  cents  a 
])oand,  respectively,  forming  a  mixture,  worth  i)  cents  a 
pound,  which  contains  eijual  quantities  of  the  first  three 
kinds.     In  what  (pianiities  may  he  mix  them? 

4.  A  merchant  bougiit  a  quantity  of  goods  for  5*840,  on 
.'i  months'  credit :  how  must  he  sell  them  tog-ain  25%  ready 
money,  after  giving  !•  months'  credit  (money  being  worth 
8%  per  annum)? 

5.  A  man  owns  !if2lK>80  stock  in  the  8  per  cents,  which 
he  sells  at  82  ;  he  invests  one-lialf  of  the  proceeds  in  the 
t  per  cents  at  106,  and  the  other  half  in  the  4|  per  cents 
at  112.     Find  the  alteration  in  his  income. 

6.  A  banker  discounts  a  14.'i  day  note  at  10%  per  an- 
imni.  What  rate  of  interest  is  he  ciiarging  for  the  money 
advanced  ? 

7.  Bought  6(J0  barrels  of  fiour  at  %1  per  barrel ;  }^  of 
whicli  was  to  be  paid  in  G  months,  and  the  balance  in  9 
months.  If  I  paid  cash  in  full  on  tlie  day  of  purchase, 
find  what  I  nmst  pay,  money  bejiig  worth  G%  jier  animm  ? 

8.  The  wages  of  A  and  B  together  for  14^>  days  amount 
to  the  same  sum  as  the  wages  of  A  alone  for  25  days. 
For  how  many  days  will  this  sum  pay  the  wages  of  B 
alone  ? 

Vf.  AVhat  nmst  I  ask  for  cloth  which  cost  me  i!rl.20  a 
yard,  so  that  I  may  fall  10%^  and  still  make  20%,  after 
(h'ducting  5%  of  the  sales  for  bad  dei)ts  ? 

10.  A  grain  dealer  bought  wli(;at  at  $1.40,  barley  at 
$0.50,  and  oats  at  $0.8i)  per  bushel.  In  Avhat  proportion 
may  he  mix  them  so  as  to  sell  the  remainder  at  76|^  cents 
per  bushel  on  a  credit  of  6  months,  and  mako  a  cash  gaiu 
of  20%,  money  being  worth  1%?  . 
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11.  Divide  .^118  among  A,  B  and  C^  bo  that  B  may  have 
$12  more  than  A,  and  C  Sif25  more  than  B. 

12.  Owing"  to  a  depression  in  trade,  a  merchant  marks 
his  goods  at  7%  losi-;,  but  upon  business  assuming-  a  more 
favorable  turn,  he  increases  this  price  8%  and  clears  at 
the  latter  price  ^22.     AVhat  was  ilie  cost  of  the  goods  ? 

13.  A  huckster  bought  bnnanas  at  the  rate  of  3  for  4 
cent-i,  and  retailed  them  at  the  rnte  of  20  ceuls  a  <lozen 
for  the  first  12  dozen,  on  which  h;^  made  his  original  out- 
lay, the  remainder  he  sold  at  3  cents  each.  What  did  he 
gain  per  cent,  on  the  whole  trant-action  ? 

14.  I  sold  an  article  so  as  to  gain  8%.  If  1  had  l)Ougi)t 
it  for  87  less  and  sold  it  for  48  cents  less  I  Avould  have 
gained  1G%.     Find  the  cost  price. 

15.  A,  B,  and  C  form  a  joint  partriership  with  a  cai'iial 
of  ^1550;  A's  stock  continu(^s  in  trade  8  months,  B's  6 
months,  and  C's  5  months.  A's  gain  is  S^72,  B's  90,  and 
C's  Si  12.50.  Find  tlie  stock  which  each  put  into  the 
business. 

16.  A  teacher  has  a  net  salary  of  ^8;il,  after  paying  an 
income  rate  of  18  mills  on  the  dollar  on  all  his  salary,  ex- 
cept S403.     AViiat  Avas  his  salai'y  ? 

17.  By  buying  3%  stock  at  a  certain  i>rice,  I  find  that, 
after  paying'  an  fncome  tax  of  I'S'l  mills  on  the  dollar,  my 
net  income  is  ir83. 12^,.  Find  the  amount  invested  if  I 
make  3i%  interest  on  my  money. 

18.  A  and  B  invest  capital  in  a  joint  business  in  the 
ratio  of  2  to  3  ;  at  the  end  of  4  months  A  decreases  his 
cajiital  30%.  Hoav  should  a  gain  of  S1858.50  be  divided 
);etween  them  at  the  end  of  the  year? 

19.  A  commission  merchant  charged  ^348  for  selling 
grain  on  a  commission  of  3%  and  for  investing  the  pro- 
ceeds, less  this  commission,  and  a  commission  of  2%  (reck- 
oned on  the  amount  invested)  in  bank  stock  at  87.  Find 
the  amount  of  l-ank  stock  purchased. 

20.  Three  men  are  employed  on  a  work,  working  8,  9. 
and  10  hours  a  day  respectively,  and  receiving  equal 
daily  wages.  After  3  days,  each  works- 1  hour  a  day 
more,  and  the  work  is  finished  in  3  days  more.  If  the 
sum  p;;id  for  wages  is  814.25;;,  how  should  it  be  divided  ? 
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1.  A  merchant  sold  |  of  a  lot  of  goods  at  a  gain  of  25%, 
and  the  remainder  for  8')%  of  cost ;  his  whole  profit  waf^ 
$260.  Had  he  sold  f;  at  a  gain  of  15%,  and  the  remainder 
for  I  of  cost,  what  would  have  been  his  gain  or  loss? 

2.  A  clock  which  was  15  minutes  fast  at  11  a.m.,  on 
Wednesday,  's  exactly  right  at  1.30  p.m.  on  Friday.  How 
many  minutes  will  it  be  slow  at  10  minutes  to  7  p.m.  on 
Saturday  ? 

3.  A  man  who  owned  a  Hock  of  sheep  sold  20  more  than 
15%  of  tliem  to  A,  70  more  than  13%  of  the  remainder  to 
B,  172  more  than  1G%  of  what  then  remained  to  C,  and 
had  50%  of  his  original  Hock  left.  What  number  had  he 
at  first  ? 

4.  I  bought  tea  at  55  cents  a  pound  cash,  and  sold  it 
immediately  for  f')8  cents  a  pound  on  3  months'  credit.  If 
money  be  worth  8%,  find  my  immediate  gain. 

5.  A  garrison  of  4500  men  was  victualled  for  70  days. 
After  11  days,  it  Avas  reinforced  by  150)  men.  How  long 
will  the  ])rovisions  last? 

6.  Divide  $381  between  A  and  B,  such  that  29%  of  A's 
share  may  exceed  by  $7.51),  41%  of  B's. 

7.  The  length  of  a  rectangular  field  is  3  times  its  width  ; 
another  field  which  is  20  yards  longer  and  10  yards 
broader  than  the  former,  contains  1700  square  yards  more. 
Find  the  size  of  the  former  field. 

8.  In  a  city  with  $20000000  assessable  property,  the 
high  school  rate  is  I  mill  on  the  dollar;  the  fees  collected 
from  the  pupils  amount  to  $3500,  the  Government  grant 
to  $1700,  the  expenses  of  running  the  school,  not  includ- 
ing teachers'  salaries,  to  $1150.  The  trustees  reserve 
$10(K)  of  the  net  recc!ii)ts,  and  the  remainder  exactly  pays 
the  teachers,  •.'  of  whose  salaries  are  taxed  at  the  rate  of 
2  cents  on  the  dollar.  Find  the  net  amount  expended  by 
the  city  in  salaries. 

9.  A  grocer  sells  sugar  at  the  rate  of  49  ounces  for  50 
cents,  which  he  bought  at  the  rate  of  50  ounces  for  49 
cents.     Find  his  gain  i)er  cent. 

10.  A  man  paid  $105  to  55  hiborers,  consisting  of  men, 
women  and  boys ;  each  man  I'eceived  $5,  each  woman  $1, 
M-nd  eacl)  bov  50  cents,     How  man\"  were  there  of  each? 
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11.  I  invested  $4690  in  the  3^  per  cents  nt  H7i,  and  on 
the  price  of  the  stock  rising  to  90  I  sold  out  and~  invested 
the  proceeds  in  the  8  per  cents,  whereby  my  income  was 
decreased  $1.40.     At  what  price  did  I  buy  thV^  H  j^er  cents  ? 

12.  A  man  insures  a  house  wortli  $49(K)  at  2%,  so  that 
in  case  of  loss  he  may  receive  back  Imth  the  value  of  the 
house  and  the  premium  of  insurance.  What  amount  did 
the  policy  call  for? 

13.  A  tailor  buyseloth  at  $1.90  a  yard,  whicli  in  spon"*- 
ing  shrinks  5%.  At  what  price  per  yard  must  he  sell  it  to 
gain  10%  on  his  outlay  ? 

14.  If  5  acres  of  grass,  together  with  what  grows  during 
the  time  of  grazing,  keep  20  oxen  10  weeks,  and  8  aeres 
keep  29  oxen  ir>  weeks,  how  many  weeks  will  15  acres 
keep  70  oxen  ? 

15.  What  sum  of  money  is  such  that  if  \  of  it  be  distri- 
buted  among  a  number  of  persons,  and  the  remainder  be 
improved  at  7%^  simple  interest,  for  10  years,  and  then  ^ 
of  the  amount  be  again  distributed,  there  Avill  be  $170  left  ? 

1().  The  sum  of  the  ages  of  A  and  B  is  now  75  years, 
and  their  ages  18  years  ago  were  as  2t()i.  Find  their 
present  ages. 

17.  Three  men  do  .53  of  a  piece  of  work  in  2*6  days. 
HoM^  long  will  it  take  8  boys  to  finisli  it,  4  men  and  3 
boys  having  done  a  similar  piece  of  work  in  3  days? 

18.  An  article  which  cost  19  guineas  per  cwt.  is  retailed 
at  4|^  shillings  per  pound.  What  is  the  rate  per  cent, 
profit,  there  being  a  waste  of  5%?  (112  ]bs=ri   cwt.) 

19.  If  4  men  or  7  boys  can  do  a  ]>i('ce  of  work  in  42 
days,  in  what  time  can  7  men  and  4  boys  do  it  ? 

20.  Milk  is  worth  28  cents  a  gallon,  but  by  Avatering 
it  the  price  is  reduced  to  5  cents  a  quart.  Find  the  pro- 
portion of  water  to  milk  in  the  mixture. 

21.  A,  B,  and  C  engage  in  trade  with  a  capital  of  $500  ; 
A's  money  was  in  trade  for  5  months,  B's  for  0  months, 
and  C's  for  9  months.  The  profits  were  divided  equally; 
what  stock  did  each  invest  ? 

22.  A  lot  of  land  in  the  form  of  a  rectangle  contains 
6  ac.,132  sq.  rods ;  its  length  is  to  its  width  as  21  to  13. 
Find  the  number  of  rods  of  fence  required  to  enclose  it. 
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1.  A  man  embarks  his  whole  fortune  in  3  successive 
speculations.  In  the  first  he  g-ains  80%  and  in  each  of  the 
others  he  loses  20%.  What  is  his  gain  per  cent,  on  the 
whole  transaction  ? 

2.  A  man  who  holds  $3750  stock  in  the  5  per  cents  sells 
out  I  of  it  at  117,  and  invests  the  proceeds  in  the  3  per 
cents  at  75.     Find  the  alteration  in  his  income. 

3.  An  agent  sells  450  reapers  for  $125  each.  He  is  to 
be  responsible  for  the  bad  debts,  which  amount  to  10%  of 
the  entire  sales,  and  is  to  receive  14%  of  the  good  debts 
for  his  commission.     What  are  his  net  earnings? 

4.  A  drover  sold  oxen  at  $28  each,  cows  at  $17,  and 
sheep  at  $7.50,  and  received  $749  for  the  lot.  There 
were  twice  as  many  cows  as  oxen,*and  three  times  as 
many  sheep  as  cows.  How  many  were  there  of  eacli 
kind? 

5.  A  carter  bought  a  horse  for  $60,  a  harness  for  $25, 
and  a  cart  for  $33  ;  he  earned  on  the  average  $1.50  a  day 
throughout  the  entire  year;  he  payed  $11  a  month  for 
horse  keep,  $17.50  for  repairs  during  the  year,  and  $2  a 
month  for  a  license.  At  the  end  of  the  year  he  sold  his 
whole  outfit  for  $100.     Find  his  assets  at  that  time. 

6.  Watej'  expands  10%  in  freezing.  Find  the  weight  of 
water  in  a  solid  piece  of  ice  10  yards  long,  5  feet  wide, 
and  10  inches  thick.  (A  cubic  foot  of  water  weighs 
1000  oz.). 

7.  If  10  acres  of  grass  keep  48  oxen  15  weeks,  and  7 
acres  keep  34  oxen  14  weeks,  how  many  acres  will  keep 
38  oxen  16  weeks,  the  grass  growing  uniformly  all  the 
time  ? 

8.  A  sold  a  lot  of  goods  to  B,  B  disposed  of  them  to  C, 
and  C  sold  them  to  D  for  $1247.40.  A  gaiaed  b%,  B  8%, 
and  C  10%.     What  did  the  goods  cost  A  ? 

9.  What  rate  of  trade  discount  taken  off  3  times  in  suc- 
cession is  equivalent  to  57|^%  off? 

10.  A  barrel  of  sugar_,  containing  150  pounds,  costs  6 
cents  a  pound,  and  is  retailed  at  8  cents  a  pound.  Sup- 
posing that  there  is  7%  of  the  sugar  wasted,  and  that  the 
merchant  is  charged  25  cents  for  the  barrel,  which  is 
worthless  when  empty,  find  his  gain  per  cent. 
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11.  In  ii  shootiuf,'-  match,  a  luiU's  eye  counts  1,  a,  centre 
3,  and  an  outer  2.  If  a  company  of  marksmen,  consisting- 
of  20,  lire  one  round  and  score  40,  (5  misses  and  3  InilTs 
eyes  being  made,  tind  tli(^  number  of  centres  and  outers. 

12.  Divide  $2567.50  among  A,  B,  C  and  D,  so  tliat  A's 
share  may  be  to  B's  as  4  to  5,  B's  to  C's  as  6  to  7,  and  ("s 
to  D's  as  8  to  1). 

13.  Two  men  and  5  boys  can  do  a  piece  of  work  in  20 
days,  1  man  and  8  boys  can  do  it  in  18  days.  In  wliat 
time  can  a  nnm  or  a  boy  do  it  ? 

14.  AYhat  is  the  difference  in  tlie  exi)ense  of  fencing  2 
lields  of  25  acres  each_,  one  square  and  tlu^  other  in  a  form 
of  a  rectangle,  Avhose  length  is  twice  its  l)readtli,  the  fence 
costing  {\'2l  cents  a  rod? 

15.  A  commission  merciiant'«  charges,  together  with 
the  money  he  invests,  amount  to  $1700,  If  lie  charges  a 
commission  of  2%  for  investing  the  money,  and  his  (ex- 
penses amount  to  17^%  of  his  total  commission,  what  clear 
protlt  does  he  make  ? 

IT).  If  hay  costs  $12  a  ton,  and  oats  40  cents  a.  bushel, 
what  will  it  cost  to  keep  a  horse  from  jMarch  10th  to  Oct. 
25tli  of  the  same  year,  supj^osing  that  the  horse  eats  24 
lbs.  of  hay  and  3  gallons  of  oats  daily  V 

17.  A  merchant  in  Hamilton  buys  25  tons  of  a  cheap 
grade  of  coal  for  75  cents  a  ton.  lie  i>ays  $1.75  a  ton  for 
freight;  it  contains  25%  of  bituminous  coal,  on  which  he 
pays  a  specific  duty  of  60  cents  a  ton,  and  he  also  pays  an 
ad  valorem  duty  of  20%  on  the  whole  (juantity,  reckoned 
on  the  prime  cost.  Find  his  gain  by  selling  it  at  $3. .50  a 
ton. 

18.  A  farmer  has  14  bushels  of  wheat  worth  $1.50  a, 
bushel,  ll>  bushels  of  barley  worth  $.4S  a  luishel.  Hoav 
much  oats  worth  34  cents  a  bushel  must  he  mix  Avith  the 
Avheat  and  barley,  to  make  a  mixture  Avorth  65i  cents  a 
bushel ? 

19.  A  Toronto  firm  is  oAved  $4020  by  a  merchant  in 
Vancouver.  A  draft  for  the  amount  on  Vancouver  is  at 
A%  discount  in  Toronto,  and  a  draft  on  Toronto  bought  in 
Vancouver  is  at  |%  premium.  Which  is  the  better  way 
to  cancel  the  debt,  and  by  hoAv  much  ? 


20i2 
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I.  A  lu^'sou  liris  a  Hum  of  money  to  inve«(,  which  will 
hny  $\'2iX)  nioro  4%  than  4A%  stock,  whiui  th(3  former  is 
.s(5llinj^•  at  87  and  tlio  hitt(U*"at  W.  Kind  tho  ditU^nMico  in 
tho  incomes  fr<nn  investinjif  tln^  sum  in  tiu^so  securities. 

'2.  A  ci\\\  do  a  i>iece  of  worlv  in  8  days,  li  in  10  days,  C 
in  12  days.  Tlu!  worlc  is  done  l>y  tlie  ;{  to^(»tiier,  with  tlie 
e\cei)tion  of  li,  wiio  (|iiits  worlv  2  djiys  before  it  is  com- 
pleteil.      in  what  tiim^  is  the  work  done? 

.'i.   What  rat«'  of  trndediscount  deducted  twice  is  e(|Uiva- 

lent  to  :{:{;; ^7;  oir 

I.  \Vat(M'  exp.'inds  10%  in  i'reezinyf.  Kind  the  wei^i^ht 
of  the  ice  stored  in  a  buihlin^  10  feet  lon^,  82  fe(^t  wide, 
nnd  17  feet  hi^h,  supposing*  tlu're  is  lu*  ice  above  the  plate, 
anci  ^  of  tli«^  s[)ac(^  is  lilh^d  witli  sjiwdust. 

").  A  grocer  r^ohl  a  (jUtMitity  of  su^nr  at  12% advance  on 
cost,  and  j^jiined  SIO.  Had  he  s(>ld  it  at  ir>%  advnncc.  he 
wouUl  h.'i  ve  ^ain(>d  si!!50  ;  find  tlie  cost. 

<>.  Divide  ()3r).7r)  into  two  parts,  such  that  the  simple 
interest  on  one  i)art  for  (>  years  at  5;  may  Im^  $21). H7  more 
than  the  simph;  intiM'est  on  tlu^  other  part  for  I  years  at  8%. 

7.  In  a  constituency,  2f>|%  oi'tlu^  voters  refused  to  vote ; 
oiu^  candidate  polled  70%  of  those  promised  him,  the  other 
l)olled  7.')'/  of  those  ])romised  him,  and  was  ehx'ted  by 
150  vott^s.  Had  they  each  polled  all  )>romised,  the  suc- 
cessful candidate  would  have  beiui  defeated  by  200  votes  ; 
how  nianv  voters  were  thei'c  in  the  eonstituencv  V 

8.  A  can  earn  $10  in  the  same  tinni  that  it  takes  B  to 
earn  $8,  but  at  a  pii^ce  of  worjc  on  which  they  are  both 
engaged  A  works  only  ^  as  long  as  li.  How  should  '^r^I'y 
which  was  paid  to  both  be  divided? 

0.  A  building  society  borrow  $30000,  and  with  this 
sum  build  12  houses  at  an  e(]ual  cost.  They  sell  i  of 
them  at  once  for  $2800  each,  and  rent  (>  of  them  for  $25  a 
month,  and  the  remaining  2  arc  idle.  If  tlui  houses  which 
they  hold  are  assessed  for  their  full  value  at  15  mills  on 
the  dollar,  and  they  pay  5%  per  annum  for  their  borrowed 
capital,  find  their  gain  or  loss  at  the  end  of  the  year. 

10.  Find  the  amount  of  money  a  person  invests  in  the 
3  per  cents  at  84,  so  that  after  paying  an  income  tax  of  2 
cents  on  the  dollar,  his  net  income  is  $102.90. 
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11.  14%  of  n  shipiiieiit  oi'  goods  were  .'Kliiiitted  free  of 
duty  on  account  of  damage  recciv<'d^  and  on  tlic  invoice 
price  of  tlie  rcniaind(U'  a  duty  of  2()%  wa8  cliarged  ;  tlie 
duty  amounted  to  .$111.80  Winit  wjih  tlie  invoice  price 
of  tile  Hhipnicut  ? 

12.  A  (juantity  ofgoodn  invoiced  at  .ii^l278,  co8t  nie  in 
store  |14,^)2..'5S,  "after  paying  tlie  duty  and  •*!  1.(».3  for 
freiglit.     What  was  the  rate;  of  duty  ? 

18.  A  wine  merchant  haw  85  gallons  of  wine  worth 
iii^8.25  a  gallon.  What  (pumtity  of  water  must  he  add  to 
lower  the  price  to  $2A')i)  a  gallon? 

11.  For  what  ])rice  bhould  a  man  hcIj  a  lot,  which  costs 
ili'.^.^O,  so  as  to  gain  12%  of  tlu;  proci^eds  on  the  sale? 

1.^).  A  fanner  has  oxen  worth  s!f4,5each,  and  slice])  worth 
ii?().25  each.  The  number  of  oxen  and  sln-ep  being  .85,  and 
their  value  i'i5rt45,  find  th(^  number  lu^  had  of  (;a.ch. 

IC).  Tlie  compound  interest  on  5i?.5(XK)  for  8  ytuirs  is 
.*12J)8.5().      Find  the  rate  charged. 

17.  One-fifth  part  of  scnne  goods  was  destroyed  by  fire, 
one-third  of  th(!  remainder  was  sold  at  a  loss  of  5%,  At 
what  increase  j)er  cent,  on  cost  must  tlu^  balance>  be  sold 
so  that  no  loss  may  be  sustained? 

18.  A  person  sold  a  house  for  ^TCK.),  gaining  12%  of  the 
proceeds.  What  would  he  have  sold  it  for,  had  he  gained 
12/f,  of  the  cost? 

l!l.  Max  Piei-ce  rents  a  farm  for  si^80()  a,  year.  If  Ik; 
does  not  pay  the  rent  for  5  years,  what  will  1)0  the 
amount  due,  intcrcist  at  7%  ? 

20.  A  tailor  bought  50  yards  of  broadcloth,  il  yards 
Avide,  but  on  sponging,  it  slirunk  5%  in  Avidth  and  .5%  in 
length.  He  l)oaglit  flannel  1  i|  yards  wide  to  line  it,  which 
shrunk  1  yard  for  every  H)  yards  in  lengtli,  and  2": 
inches  in  width  ;  Iioav  many  yards  of  fiannel  are  re- 
(piired  ? 

21.  What  is  the  ditt'erence  between  i)0%  discount,  and 
20%  taken  off  3  times  ? 

22.  A,  B  and  C  engaged  in  trade  with  a  joint  capital  of 
$2128  ;  A's  capital  was  in  5  months,  B's  8  raontns,  and  C'h 
12  months.  A's  share  of  the  profit  was  $228,  B's  |22fi.40, 
{Uid  C's  $880,    What  was  the  capital  of  each  ? 
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1.  The  CJomiiKU'cinl  ('omiwuiy  issiiiid  a  policy  of  insur- 
ance on  a  vessol  tor  ;|  of  tlio  value  oi'  tluj  vc^shcI  and  caixo 
at  4^%,  and  ininnHliatoly  rc-lnsured  I  tlio  risk  in  the  Man- 
hattan (^'onipany  at  ;')  .  Durinf;'  the  voya^^'c  the  ship  was 
htst,  and  th(^  ( 'oniniercial  Company  lost  !?12()  more  than 
the  Manhattan  Company.     AVhat  did  tiie  owners  lose? 

2.  A  man  invests  his  wholes  capital  in  I  successive  spec- 
ulations. In  th(^  llrst  he  ^ains  (JO'  ,  in  the  second  he  loses 
25%,  in  the  third  he  loses  20%,  and  in  the  fourth  he  j^ains 
10%.  What  is  his  ^ain  or  loss  per  cent,  on  the  Avhoh^ 
transaction  ? 

.*i.  A  and  H  run  a  hundred  yard  ra.ci^ ;  A  takes  7  steps 
while  H  takes  !»,  hut  11  of  A's  steps  arc;  equal  in  leng-th  to 
X)}  of  H's.     AVHiich  will  win  the  rac<',  ami  by  how  much  ? 

1.  A  ])erson  ha.vin<if  a.  certain  sum  of  money  to  invesi, 
tinds  that  by  investing  in  th«^  \\\  per  cents  at  78,  his  an- 
imal inconu'  will  be  .*7.r)0  greater  than  if  he  Invested  in 
the  ;')  pel'  cents  at  1 12.1.     Find  the  sum  he  had  to  invesr. 

o.  Two  persons  travel  I  in«>'  toji:(^ther  as'ree  to  pay  ex- 
IHMises  in  tlu^  I'atio  of  8  to  o.  TIu^  tirst  (who  contributes 
the  ^M'eatcr  sum)  pays  away  on  the  whole  .*7!).(')5,  the 
second  !i^24..')r).  What  must  oiu^  |»ay  the  other  to  settle  tiie 
bill  according;*  to  aiireement? 

(').  Sold  f»oods  at  :?.'{.  ir»  and  gained  |  of  the  cost  price. 
What  ])a,rt  would  1  ^-ain  if  I  sold  tor  !»;i8.'r? 

7.  A  vessel  had  two  tat)s  running*-  into  and  one  running 
out  of  it ;  the  taps  runninjjf  into  it  can  till  it  in  5  jind  7 
hours  respectively,  and  the  third  can  empty  it  in  \  hours. 
If  the  vessel  be  empty  and  the  three  ta])S  started  simul- 
taneously, how  lon^  before  the  vessel  will  be  filled. 

8.  The  compound  interest  on  $1')  for  :i  years  is  ^4.t)0J. 
Find  the  rate  per  cent,  charged. 

,  '.>.  What  p(M-  cent,  does  a  fruiterer  j>;-ain,  who  buys 
lemons  at  the  rate  of  21  for  oO  cxMits,  and  sells  them  at  the 
rate  of  K)  cents  a  dozen  ? 

10.  A  and  M  start  a^  the  same  time  to  walk  in  the  same 
dirtH'tion.  A  is  8  miles  behind  B  and  travels  at  the  rate 
of  5  miles  an  hour,  while  B's  rate  is  \  miles.  Where  will 
('  have  to  start  from,  and  what  wMIl  be  his  rate,  provided 
he  wants  to  remain  e(pii-distant  from  them  while  travelliufi^? 
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11.  A  merchant  marked  his  ^oods  so  an  to  gain  20%, 
but  sold  them  for  8%  less  than  his  asking"  price.  He 
g-ained  altogether  i$lH0.G5,  what  was  the  cost  price  of  the 
goods  ? 

12.  What  is  the  final  value  of  an  annuity  of  $750  for  9 
years  at  7%  per  annum  ? 

13.  A  merchant  gains  20%  of  his  capital  in  each  year 
for  3  successive  years,  and  at  the-  end  of  that  time  ho  is 
worth  $10800.     l^'ind  liis  original  capital. 

It.  The  law  retpiires  that  a  teacher's  salary  shall  be 
paid  (juartfu'ly.  Find  tlu?  value  of  assessable  property  in 
a  school  section  which  pays  the  teach<u'  $500,  and  is  com- 
pelled to  give  3  notc^s  for  '.>,  (>  and  3  months,  respectively, 
at  8%  per  annum,  to  pay  the  salary  ns  it  comes  due,  if  a 
4^  mill  rate  leaves  it  a  surplus  of  $121.81  after  pnyirg  the 
teacher. 

15.  A  grocer  mixes  teas  worth  3H,  48  and  60  cents  a 
pound,  respectively,  forming  a  mixture  worth  49|  cents 
a  pound,  having  e(i[ual  quantities  of  the  first  two  kinds 
and  10  pounds  of  the  third  kind.  How  many  pounds  of 
each  of  the  first  two  kinds  does  he  use  ? 

10.  A  man  buys  4%  stock  at  86 J,  and  aftcn*  receiving 
one  dividend  sells  out  at  93^,  and  clears  altogether  $108.75. 
How  much  did  he  invest  at  first? 

17.  A  person  bought  a  house  for  $3000.  He  insures  it 
at  l^%  for  i  of  its  value,  pays  $1.25  a  month  water  rates, 
and  the  assessor  assesses  it  at  ^  of  its  value  (the  rate  of 
taxation  being  19  mills  on  the  dollar).  If  the  property 
depreciates  in  value  5%  during  the  year,  what  rate  of  in- 
terest does  the  owner  make  on  his  money,  supposing  that 
he  receives  $35  a  month  rental  for  the  property  ? 

18.  A  wine  merchant  buys  1240  gallons  of  wine  at  $3 
a  gallon.  After  adding  1  gallon  of  water  to  every  5  of 
wine,  he  bottles  it  in  pint-and-half  bottles,  each  of  which 
costs  5  cents.  At  what  price  per  bottle  must  he  sell  it  to 
clear  25%  on  his  whole  outlay  ? 

19.  A  mixture  of  black  and  green  tea,  weighing  16 
pounds,  costs  $6.15|.  If  the  proportions  are  interchanged 
the  mixture  is  worth  $5.85  ;  the  black  tea  is  worth  35 
cents  a  pound.  Find  the  number  of  pounds  of  each  kind 
in  the  first  mixture. 
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1.  Al'tei'  paying-  an  income  tux  of  18  niilis  on  the  dollar, 
u  niiiii  has  ;&24r>.50  left.     What  iiud  he  at  lirst  ? 

2.  Find  tlie  compound  interest  on  $17  for  SI  yeai*s,  at 
per  annum. 

.'J.  A  nu-rcliant  buys  1440  yards  of  clotli.  lie  sells  \  of 
it  at  a  gain  of  8/  ,  ,\  at  a  gain  of  12%,  ^  at  n  gain  of  14/', 
and  tlie  remainder  at  !)%  loss.  Had  he  sold  tlie  wliole  at 
a  gain  of  5%  he  would  liave  received  $23.r)0  more  than  lie 
did.     AVluit  was  the  cost  price  per  yard  ? 

4.  A  mercliant  sold  \  of  a,  lot  of  goods  at  a  protit  of  12%, 
\  at  a  proht  of  21  4,  ,\  at  a  ])r(>tlt  of  25/,  and  tlie  remainder 
at  a  lo.ss  of  45%.  How  much  was  his  average  gain  per 
cent.  ? 

5.  A  man  rented  a  house;  lor  825  u  moiiili  for  2i  years. 
AVliat  Slim  woalfl  j)ay  the  entire  rent  in  advance,  interest 
being  calculated  monthly  at  I     a  month  V 

<■».  Twelve  men  engage  to  do  a  pieee  of  work  in  1>  days. 
Ilow  long  may  5  men  remain  away,  and  the  work  be  lin- 
ished  in  the  same  time  by  their  bringing  10  men  more 
witli  them? 

7.  A  man,  whose  net  income  is  $115(1.10,  secures  it  from 
tin;  following  sources,  a  fixed  salary,  and  the  rent  of  a 
house.  What  is  his  rtxed  salary,  if  on  the  house  which 
rents  for  $25  a  month,  there  is  a  mortgage  of  $1000  at 
('»%  per  annum,  a  !?2000  insurance  at  1;^%,  taxes  (calcu- 
lated at  the  rate  of  ID  mills  on  the  dollar)  on  an  assess- 
nuuit  of  $2500,  and  on  his  salary  (with  $400  exempt)  the 
same  rate  of  taxation? 

8.  A,  B,  and  U  engage  in  ])usiness ;  A  puts  in  $4(K)  at 
first,  and  $400  more  at  the  end  of  fi  months;  B  puts  in 
$900  at  first,  and  withdraws  ^  of  his  capital  at  the  end  of 
0  months  ;  C  puts  in  $2CK)  at  the  end  of  every  G  months  ; 
at  the  tuid  of  2  years  they  gained  $«'i700.  AVhat  share  of 
the  protits  should  0  receive  in  addition  to  25%  of  the  total 
prolits  for  managing  the  business  ? 

i).  A  man  borrows  a  sum  of  money  at  (5%  per  annum, 
and  invests  it  in  5%  stock  at  105  ;  he  receives  the  dividend 
at  the  end  of  the  year,  which  is  subject  to  an  income  tax 
of  2%,  and  immediately  sells  his  stock  at  112|.  Tfhis  net 
gain  is  $48.80,  what  sum  did  he  borrow  ? 
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10.  How  much  wine  at  $1.15  a  gallon  must  be  mixed 
with  It)  gallons  at  $1.80  a  gallon,  and  HI  gallons  at  90 
cents  a  gallon,  to  make  a  mixture  worth  !8l.l4y*^  per 
gallon? 

11.  A  trader  bought  merchandise  as  follows: — July 
.3rd,  $8r>.2(; ;  .July  4th,  U>iM^y,  on  80  days ;  August  17th, 
J!i>('>.48  ;  September  12th,  $50.  What  is  due  on  account  on 
October  12th  (interest  at  9%)? 

12.  A  merchant  mixes  9  pounds  of  one  quality  of  tea 
with  3  pounds  of  another  tjuality,  and  th(^  mixture  is 
worth  45  cents  a  })ound,  but  if  the  quantities  were  inter- 
changed in  a  mixture  it  would  be  worth  35  cents  a  pound. 
Find  the  price  of  each  kind  in  tlie  mixture. 

13.  A  man  has  7  hrs.  48  min.  45  sec.  at  his  disposal 
How  far^may  he  walk  at  the  rate  of  4  miles  an  hour,  so  as 
to  return  in  time  riding  at  the  rate  of  11  miles  an  hour? 

14.  Find  the  compound  interest  on  $23  for  10  years,  at 
0%  per  annum. 

15.  A  person  bought  cloth  at  the  rate  of  48  yards  for 
S50,  and  sold  it  at  the  rate  of  50  yards  for  $48.  Find  his 
loss  per  cent. 

U).  Keceived  an  invoice  of  crockery,  12%  of  which  was 
broken.  At  what  advance  per  cent,  on  cost  must  the  re- 
mainder be  sold  to  clear  25%  on  the  invoice? 

17.  A  man  spends  $25  a  year  in  tol)acco  for  30  years. 
What  would  this  amount  to  if  placed  in  a  bank,  at  4%  i)er 
annum  ? 

18.  A  commission  merchant  sold  Hour  ibr  his  principal 
at  a  loss  of  10%,  but  if  the  Ht)nr  had  cost  !?!  a  barrel  less 
he  Avould  have  gained  5%  on  the  sale.  What  was  the  cost 
of  the  flour  per  barrel  ? 

1V>.  A  and  B  start  from  ditteiviit  phutes  to  walk  around 
a  circular  track;  their  rates  are  6  and  4  miles  ])er  hour, 
respectively.  Where  would  C  have  to  start  from^  and 
what  must  his  rate  of  walking  be,  so  as  to  U;  alongside  B 
every  time  that  A  is  ? 

20.  A  can  do  as  much  work  in  9  days  as  B  can  do 
in  10,  but  A  works  only  11  hours  for  every  12  B  works. 
If  their  total  earnings  on  a  job  be  $109,  how  should  the 
money  be  divided  ? 
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1.  A  man  worth  «10000  was  offcM  <  il  a  salary  of  ^2000 
per  annum,  and  a  cluinco  to  invest  his  iBlOOOO  on  a  tli'Ht- 
chiss  mortjjfag-.t!  at  0%  per  annum.  lie,  however,  decided 
to  ^o  into  huHiu(!-*H,  and  invested  ins  s^UKXX)  in  ^ornls,  on 
wlucli  \w  paid  a  duty  of  24%,  except  on  12%  which  wen; 
damaged.  He  sold  tlie  undamajifed  ^'•oodsat  05%  advance 
on  prlnn^  cost,  and  thoae  whicli  were  damaged  at  20%  of 
tiie  cost.  He  lost  5%  of  the  sales  in  bad  debts,  and  juid 
1%  on  tile  remainder  for  coliectlnjif.  Did  he  ^(\\n  or  lose 
by  not  acceptlujj^  the  first  offer,  and  how  mucli  ?  (Inter- 
est reclconed  on  mort^a^e  only.) 

2.  A  man  increases  his  ca[)itMl  yearly  20%  of  >viiat  it 
was  at  tlio  i^e^inninj*'  of  each  year  What  per  cent,  does 
lie  increase  it  in  4  years? 

.'i.  Three  ])ersoni^  were  to  share  ^lOOOOin  th(^  proportion 
of  H,  1,  and  5,  but  the  first  dyinj;"  it  is  required  to  divide 
tlio  whole  sum  equitably  between  the  other  two. 

4.  A  man's  income  from  the  3%  consols  is  .$720.  It  he 
sells  out  \  of  it  at  84,  and  invests  the  proceeds  in  other 
stock  at  120,  he  will  increase  his  income  by  ii?40.  What 
per  cent,  does  the  latter  stock  pay  ? 

5.  Ten  [)er  cent,  of  an  army  was  slain  on  the  field  of 
battle,  8%  of  the  remainder  was  mortally  wounded ;  the 
difference  l)etween  the  killed  and  the  mortally  wounded 
was  501:.     How  many  men  went  into  battle  ? 

G.  A  vessel  A  contains  2  gallons  of  wine  and  ii  of  water ; 
another  vessel  B  contains  3  gallons  of  wine  and  1  of  water. 
How  many  gallons  mnst  be  drawn 'from  each  cask  so  as 
to  produce  by  their  mixture  1  gallon  of  wine  and  I  of 
water? 

7.  A  squar(5  box,  Avhose  depth  is  14  inches,  has  a  cubical 
content  of  4  cubic  feet  113  cubic  inclies.  Find  the  length 
of  a  side. 

8.  A  man  buys  a  farm  for  .18000,  Avhich  he  agrees  to 
pay  for  in  12  years  by  equal  annual  instalments,  without 
interest;  the  owner  being  pressed  for  money  oflPers  to  take 
$6000  cash.  Which  is  the  better  for  the  purchaser,  money 
being  worth  .5%  per  annum  ? 

9.  Find  the  compound  interest  on  $27  for  4^  years,  at 
8%  per  annum,  interesi,  payai)le  (juarterly 
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10.  A  morchnnt  in  Loiid(»n  (^Kng".),  owed  another  in 
rctershurf^  9HlL*  roubloH,  which  ho  remitted  throup^h 
Pui'is,  when  the  exeiuin^e  \\'i\H  25*35  tVanes  for  JEl,  and 
h(!tvveen  Paris  Mnd  Petersluux  'J'-^'.'  francs  for  I  rouble. 
Siiortly  after,  tiie-  exehnn<j;e  l)etween  London  and  Paris  was 
25-(t25  frnncH  for  t'l,  nnd  Ix'tween  I'aris  nnd  Petersburg 
i\''M  fnines  for  I  roubh\  How  nuieli  wouhl  lie  have 
piined  by  the  delay  ? 

11.  A  merchant,  who  puts  5  ^n lions  of  water  into  every 
25  gallons  of  coal  oil,  sells  it  for  2  cents  a  gallon  less  than 
it  can  hv.  procured  for  elsewhere.  If  f»'ood  coal  oil  is  worth 
18  cents  a  {jfallon,  how  much  does  he  cheat  a  custcmier 
who  buys  10  fjfallons? 

12.  TIh^  capital  stock  of  a  railway  is  .i^lToOOOO,  and  its 
debt  is  !ir<'.750<K);  its  j^ross  earninji-s  for  a  year  are  1505- 
(KX),  and  expenses  |3H45(M).  After  paying  the  interest  on 
the  debt  at  (Vy,  and  ^52500  of  the  debt,  Avhat  rate  of  di- 
vidend arc  they  able  to  declare  ? 

13.  A  f^-rocer  intended  to  piin  10%  on  a  stock  of  tea,  and 
fixed  his  price  accordingly.  When  he  iiad  sold  |  of  tli< 
lot,  he  was  compelled  to  lower  his  price  8  cents  a  pound, 
and  so  {jfained  only  two-thirds  as  much  as  ho  had  intended 
"What  was  the  original  cost  per  pound  of  the  tea? 

11.  If  stock  bought  at  5%  premium  will  pay  0%  on  the 
investment,  what  per  cent,  will  it  pay  if  Imught  at  15% 
discount? 

15.  T  sold  a  consignment  of  goods  through  a  factor,  who 
charged  me  1\%  ;  T  was  allowed  2^%  commission  and  3^% 
on  the  sales  fo>'  insuring  payment,  and  1  cleared  $51. 
Find  the  sum  remitted  to  my  em])loyer. 

in.  A  farmer  rents  a  farm  of  toO  acres  on  the  following 
terms  :  he  pays  a  fixed  rent  of  ^1.50  an  acre,  and  a  corn 
rent  of  100  bushels  of  wheat,  40  bushels  of  barley,  and  75 
bushels  of  oats.  The  price  of  the  wheat,  barley,  and  oats 
beings  75,  48,  35  cents  a  bushel  respectively.  Find  the 
entire  rent  paid. 

17.  How  many  railway  shares  ($100  each)  at  40%  dis- 
count must  be  sold  in  order  that  tiie  proceeds,  invested  in 
bank  stock,  which  is  4%  below  par,  and  pays  a  dividend 
of  7%,  may  yield  an  income  of  .1?U)80  ? 
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1.  Find  tlie  decimal  of  a  foot,  whicli  differs  from  an 
inch  by  less  than  the  millionth  part  of  a  yard. 

2.  A  certain  article  of  consumption  is  subject  to  a  duty 
of  12  cents  per  pound ;  in  consequence  of  a  reduction  in 
the  duty,  tlie  consumption  is  doubled,  and  the  revenue  is 
increased  one-quarter.  Find  the  duty  per  pound  after 
reduction. 

3.  Find  the  compound  interest  on  $25  for  8|  years  at 
4%  per  annum,  interest  payable  half-yearly. 

4.  A  merchant  in  New  York  wishes  to  transmit  4500 
marcs  banco  to  Hamburg,  and  the  exchange  between  New 
York  and  Hamburg  is  35  cents  foi'  1  marc  banco.  He 
finds,  however,  that  the  exchtinge  between  New  York  and 
Lisbon  is  $1.08  for  1  niilree,  that  between  Lisbon  and 
Paris  is  6  milreesi  for  38  francs,  and  that  between  Paris 
and  Hamburg  is  11)  francs  for  10  mjircs  banco.  How  much 
will  he  gain  or  lose  by  the  circuitous  exchange  ? 

5.  What  is  the  value  of  a  perpetuity  of  $450  a  year  to 
be  giver  at  the  end  of  15  years,  money  being  worth  8% 
per  annum  ? 

6.  Three  men  invest  eapitjil  in  business,  in  the  propor- 
tion of  4,  5  and  6,  on  the  understanding  that  the  last  is 
to  receive  10%  of  the  total  protits  for  managing  the  busi- 
ness, and  the  remainder  is  to  be  divided  in  the  proportion 
of  the  capital  invested  by  each.  The  manager  receives 
in  all  !|4()00,  find  the  total  protits. 

7.  14  oxen  eat  2  acres  of  grass  in  3  weeks,  and  16  oxen 
eat  0  acres  of  grass  in  i)  weeks.  How  m;niy  oxen  will  eat 
24  acres  of  grass  in  G  weeks,  the  grass  on  each  acre  l)elng 
equal  at  tlrst  and  growing  uniformly  V 

8.  A  merchant  buys  12  dozen  of  poi't  at  $18  a  dozen, 
and  48  dozen  at  $10  a  dozen;  h<'  mixes  them,  and  sells 
the  mixture  at  $14.50  a  dozen.  What  prolit  per  cent, 
does  he  nmke? 

1).  A  bankrupt  whose  total  assets  amount  to  $6000, 
owes  A  $5000  and  B  $4600 ;  the  assignee  charges  a  cer- 
tain rate  per  cent,  of  the  assets  for  winding  up  the  busi- 
ness, and  other  expenses  amount  to  $132.  A  receives  for 
his  share  of  the  estate  $2931.25,  Find  the  rate  chnrged 
by  the  assignee, 
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10.  Coffee,  costing  40  cents  a  pound,  is  mixed  with 
cliicoiy  worth  10  cents  a  pound,  in  the  proportion  of  7  to 
3,  and  tlie  mixture  is  sold  for  35  cents  a  pound.  Find  the 
gain  per  cent,  at  which  the  mixture  is  sold. 

11.  One  man  sells  stock  and  another  buys  it;  if  the 
broker  who  charges  ^%  on  each  transaction  makes  $5Q, 
iind  the  amount  of  stock  handled.    . 

12.  In  building  a  house  the  owner  paid  twice  as  much 
for  material  as  for  la.bor ;  had  he  paid  5%  more  for 
material  and  7%  more  for  labor,  the  house  would  have 
cost  $10144.     What  was  its  cost? 

13.  The  imperial  gallon  contains  277-274  cubic  inches, 
and  a  cubic  foot  of  water  weighs  l(KX)  ounces.  Find  the 
weight  of  a,  qua  rt  of  water  corrc^ct  to  three  places  of  deci- 
mals. 

14.  A  man  divided  a  farm  among  3  sons ;  to  the  first 
he  gave  40  acres,  to  the  second  ^  of  the  whole,  and  to  the 
third  I  as  much  as  to  both  the  others.  How  many  acres 
did  the  farm  contain  ? 

15.  Two  casks  contain  equal  quantities  of  liquid ;  from 
the  first  27  quarts  are  drawn,  and  from  the  second  15  gal- 
lons ;  the  quantity  remaining  in  the  first  cask  is  double  of 
that  remaining  in  the  second.  How  much  did  each  cask 
originally  contain? 

16.  What  M^ll  it  cost  to  paint  a  cistern  without  a  cover, 
inside  and  out,  at  12  cents  a  square  yard^  if  the  cistern 
is  30  feet  long,  21  feet  wide,  and  8h  feet  deep? 

17.  The  compound  interest  on  $430  for  3  years  is  $90. 
Find  the  rate  chai'ged. 

18.  A  merchant  in  Boston  wishes  to  pay  £4000  in  Liv- 
erpool. Exchange  on  Livefi'pool  is  at  par;  on  Paris,  5 
francs  25  centimes  for  $1  ;  and  on  Hamburg  40  cents  to  a 
guilder.  The  exchange  between  France  and  England  at 
the  same  time  is  25  francs  for  £1,  that  of  Hamburg  on 
England  12|  guilders  for  £1.  Which  is  the  more  advan- 
tageous, to  transmit  direct,  through  Paris,  or  through  Ham- 
burg ? 

19.  Find  the  present  value  of  an  annuity  of  $475,  to 
begin  at  the  end  of  7  years  and  to  run  for  9  years,  money 
being  worth  5%. 
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1.  Find  the  measure  of  the  altitude  and  the  area  of  a 
triangle,  the  measures  of  whose  sides  are  a  b  and  c,  re- 
spectively. 

2.  A  ftirnier  rents  a  piece  of  land  for  tl20  a  year.  He 
lavs  out  $G25  on  75  sheep.  At  the  end  of  a  year  he  sells 
them,  having"  expended  ^12.50  in  labor.  How  much  per 
liead  must  he  gain  on  them,  in  order  to  realise  his  rent  . 
and  expenses  and  20%  gain  on  his  original  outlay  for  the 
sheep  ? 

3.  A  merchant  imported  a  quantity  of  goods,  i>aying 
15%  for  freight  and  insurance  and  10%  for  duty  (reckoned 
on  the  prime  cost).  He  sold  tlunn  at  a  loss  of  10%,  but 
had  he  sold  them  for  $()00  more  than  he  actually  did  he 
would  have  made  a  profit  of  2%.  Find  the  invoice  price 
of  the  goods.         , 

4.  A  person  invested  :;8001  in  the  4  per  cents  at  05|, 
and  when  they  rise  to  98  soils  out  and  invests  in  the  H 
per  cents  at  84.  What  amount  of  the  latter  stock  does  he 
obtain  ? 

5.  What  per  cent,  of  the  first  loss  is  the  diflPerence  be- 
tween 8%  loss  on  the  cost  and  8%  loss  on  that  selling  price  ? 

().  A  speculator  bought  368  acres  of  land  at  $57.50  an 
acre,  borrowing  the  money  at  4%.  At  the  end  of  the  year 
he  sells  |  of  it  at  $()3  an  acre,  and  the  remainder  at  $50 
an  acre.     How  much  does  he  lose  by  the  transaction  ? 

7.  A  merchant  in  London  owes  another  in  Petersburg 
a  debt  of  460  roubles,  which  must  be  remitted  through 
Paris.  He  pays  the  rc(]uisite  sum  to  his  broker,  at  a 
time  when  exchange  between  London  and  Pario  is  23 
francs  for  £1,  and  between  Paris  and  Petersburg  2  francs 
for  1  rouble.  The  remittance  is  delayed  until  the  rates 
of  exchange  are  24  francs  for  £1,  and  3  francs  for  2 
roubles.  What  does  the  broker  gain  or  lose  by  the 
transaction  ? 

8.  A  grocer  by  selling  10  pounds  of  tea  for  a  certain 
price,  gained  15%  ;  afterwards  he  increased  the  price,  giv- 
ing only  8  pounds  for  the  same  money.  What  per  cent, 
did  he  make  at  the  increased  price  ? 

9.  Having  received  a  stock  dividend  of  6%,  I  find  that  I 
own  291^  ($100  shares).     How  many  had  I  at  first? 


GENERAL   PROBLEMS. 


303 


re- 


ce  be- 
Di'ice  ? 
50  an 
year 
t'$50 
1? 

sburg- 

rough 

,  at  a 

is  23 

rancs 

rates 

for  2 

y  the 

lertain 

i,  g-iv- 
cent. 

tliat  I 


10.  A  person  leaves  $12670  to  be  divided  among  5 
children  and  3  brothers,  so  that  after  the  legacy  duty  has 
been  paid,  each  child's  share  shall  be  twice  as  great  as 
each  brother's.  The  legacy  duty  on  a  child's  share  being 
one  per  cent.^  and  on  a  brother's  share  three  per  cent., 
lind  what  amount  they  respectively  receive? 

11.  A  horse  dealer  sold  two  horses  for  $160  each,  gain- 
ing the  same  per  cent,  on  one  as  he  lost  on  the  other,  and 
on  the  whole  he  lost  $13^.     Find  the.  per  cent. 

12.  An  English  mile  is  '2136  of  a  German  mile.  What 
time  will  a  train,  which  travels  20  English  miles  an  hour, 
take  to  travel  3;^  Oerman  miles  ? 

13.  The  compound  interest  on  $435  for  6  years  is  $205. 
Find  the  rate  per  cent. 

14.  A  merchant  Welshes  to  transmit  5600  marcs  banco 
to  Hamburg.  He  finds  exchange  between  Montreal  and 
Hamburg  to  be  36  cents  for  1  marc.  The  exchange  be- 
tween Montreal  and  London  (Eng.)  is  $4.83  for  £1  ;  that 
between  London  and  Paris  is  26  francs  for  £i  ;  and  that 
between  Paris  and  Hamburg  is  47  francs  for  25  marcs. 
By  which  wav  should  the* merchant  transmit? 

15.  A^  B,  and  C  engage  in  manufacturing  shoes.  A 
puts  in  i3li*20  for  6  months  ;  B  a  sum  not  specified  for  12 
months  ;  and  C  $1280  for  a  time  not  specified.  A  receives 
$2400  for  his  share  of  the  stock  and  profits,  B  $4800,  and 
C  $2080.     Required  B's  stock  and  C's  time. 

16.  A  speculator  bought  35  ($100)  shares  of  stock  at 
20%  premium,  and  gave  in  payment  a  draft  on  New  York 
for  $4000.     What  was  the  rate  of  premium  of  the  draft  ? 

17.  The  net  taxes  raised  by  a  corporation  were  $38600 
from  an  assessment  rate  of  2%,  subject  to  a  commission  of 
3|%  for  collecting.    Find  the  value  of  assessable  property. 

18.  A  sells  goods  to  B  at  a  loss  of  4%,  B  sells  them  to  C 
at  a  loss  of  6^%,  and  C  sells  them  to  D  for  $130.20^  gain- 
ing 8^%.     Find  the  prime  cost  of  the  goods. 

19.  A  baker's  outlay  is  70%  of  his  gross  receipts,  and 
other  trade  expenses  are  20%.  The  price  of  flour  rises 
50%,  and  trade  expenses  are  thereby  increased  25%. 
What  advance  must  be  made  in  the  price  of  a  7^  cent  loaf, 
that  he  may  still  realize  the  same  amount  of  profit  from  it  ? 
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SOME  PROPERTIES  OF  NUMBERS. 

1.  A  number  is  divisible  by  2  wlieii  its  last  dijofit  is 
divisible  by  2,  or  is  zero. 

2.  A  number  is  divisible  by  H  Avli©n  the  sum  of  its  digits 
is  divisible  by  3. 

3.  A  number  is  divisible  by  4  when  its  last  two  digits 
taken  in  order  form  a  number  divisible  l^y  4,  or  are  zeros. 

4.  A  number  is  divisible  by  5  when  its  last  digit  is  5 
or  zero. 

5.  A  number  is  divisible  by  6  when  its  last  digit  is 
divisible  by  2  or  is  zero,  and  the  sum  of  its  digits  is  divi- 
sible by  3. 

6.  A  number  is  divisible  by  7  when  the  sum  of  once 
the  units,  or  firet  digit,  3  times  the  second,  2  times  the 
third,  6  times  the  fourth,  4  times  the  fifth,  5  times  the 
sixth,  once  the  seventh,  3  times  the  eighth,  etc.,  is  divisi- 
ble by  7. 

7.  A  number  is  divisible  by  8  when  its  last  three  digits 
taken  in  order  form  a  number  divisible  by  8,  or  are 
zeros. 

8.  A  number  is  divisible  by  9  when  the  sum  of  its  digits 
is  divisible  by  9. 

9.  A  number  is  divisible  by  10  when  its  last  digit  is 
zero. 

10.  A  number  is  divisible  by  11  when  the  difference 
between  the  sum  of  the  digits  in  the  odd  places  and  the  sum 
of  those  in  the  even  places,  is  divisible  by  11  oi  is  zero. 

11.  A  number  is  divisible  by  12  when  its  last  two  digits 
taken  in  order,  form  a  number  divisible  by  4,  or  are  zeros, 
and  the  sum  of  the  digits  is  divisible  by  3. 

12.  A  number  of  three  digits  is  divisible  by  13,  when 
4  times  the  hundreds  digits,  increased  by  3  times  the  tens 
digit,  and  then  diminished  by  the  units  digit,  gives  a  re- 
sult divisible  by  13. 

13.  A  number  is  divided  into  periods  of  three  figures 
each,  beginning  at  the  right.  If  the  sum  of  the  odd  periods 
differs  from  the  sum  of  the  even  periods  by  a  multiple  of 
13,  the  number  is  divisible  by  13. 
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14. 

The  theorem  of  example 

13 

is 

ti'Ufc 

of  divisors  7  and   • 

11. 

1 

15. 

An 

even  number  is  divisible 

by 

14  when 

the  test 

■ 

of  example  6  is  satisfied. 

16.  A  number  of  three  digits  is  divisible  by  14,  when 
twice  the  hundreds  digit,  increased  by  the  units  digit, 
and  diminished  by  four  times  the  tens  digit,  gives  a  re- 
sult divisible  by  14. 

17.  A  number  is  divisible  by  15,  when  its  last  digit  is 
5  or  zero,  and  the  sum  of  its  digits  is  divisible  by  3. 

18.  A  number  of  four  digits  is  divisible  by  10,  when  the 
result  of  eight  times  the  thousands  digit,  less  4  times  the 
hundreds  digit,  increased  by  (5  times  the  tens  digit,  less 
the  units  digit  gives  a  result  divisible  by  16. 

19.  A  number  of  4  digits  is  divisible  *by  17  when  the 
sum  of  3  times  the  thousands  digit,  twice  the  hundreds 
digit,  and  7  times  the  tens  digit,  diminished  by  the  units 
digit,  gives  a  result  divisible  by  17. 

20.  An  even  immber  is  divisible  by  18,  when  the  sum 
of  its  digits  is  divisible  by  9. 

21.  A  number  of  four  digits  is  divisible  by  19,  when 
the  result  of  7  times  the  thousands  digit,  less  5  times  the 
hundreds  digit,  increased  1)y  !)  times  the  tens  digit,  dimin- 
ished by  the  units  digit,  gives  a  result  divisible  by  19. 

22.  A  number  is  divisible  by  25  when  its  last  two  digits, 
taken  in  order,  form  n.  number  divisible  by  25,  or  are 
zeros. 

23.  A  number  is  divisible  by  125  when  its  last  three 
digits,  taken  in  order,  form  a  number  divisible  by  125,  or 
are  zeros. 

24.  Any  number  formed  by  writing  down  an  odd  nun«- 
her  of  digits,  and  then  repeating  them  in  order,  is  divisible 
by  11. 

25.  A  number,  formed  by  writing  down  three  digits  ana 
then  repeating  them  in  order,  is  divisible  by  7  and  13. 

26.  A  number,  formed  by  writing  down  four  digits  anei 
repeating  them  in  order,  is  divisible  by  73  and  137. 

.  27.  Show  that  the  difference  between  two  numbers  con- 
sisting of  .the  same  digits,  arranged  in  different  order,  is 
divisible  by  9. 
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28. 


If  t.lie  s'lm  of  the  dibits  of  a  number  be  subtracted 


I!' 


trom  the  number,  the  remainder  is  divisible  by  9. 

29.  A  niTiuber  is  divisible  by  8  when  4  times  the  hun- 
dreds digit,  tAvice  the  tens  digit,  and  tlie  units  digit  form 
a  sum  divisible  by  8. 

iiO.  A  number  of  three  digits  is  divisible  by  19,  when  5 
times  tlie  liundreds  digit,  added  to  the  number  formed  by 
the  other  two  digits,  gives  a  sum  divisible  by  19. 

31.  A  number  of  three  digits  is  divisible  by  9,  if  eight 
times  the  units  digit  etjuals  tlie  number  formed  by  the 
other  two  digits. 

32.  A  number  of  tliree  digits  is  divisible  by  13,  if  9  times 
the  units  digit  equals  fhe  number  formed  by  the  other  two 
digits. 

33.  A  number  formed  by  writing  any  units  digit  and 
placing  before  it  double  the  units  digit  is  always  divisible 
by  3  and  7. 

34.  A  number  of  2  or  3  digits  is  divisible  by  7,  when  the 
units  digit  is  one-ninth  of  the  part  on  tlie  left. 

35.  A  number  of  3  digits  is  divisible  by  7  when  twice 
the  Imiidi'eds  digit,  added  to  the  number  formed  by  the 
tens  and  units  digits  is  divisible  by  7. 

30.  If  a  number  be  divisible  by  11,  the  number  formed 
bv  writing  its  digits  in  reverse  order  is  also  divisible 
bv  11. 

4 

37.  A  reversible  number,  consisting  of  2n — 1  digits  is 
divisible  by  11,  if  the  remainder  on  dividing  the  first  n 
digits  by  11  is  one-half  of  the  nfrh  digit. 

38.  The  ditterence  between  tlie  square  of  a  nuni})er  of 
two  digits  and  that  of  tlie  number  formed  by  reversing 
these  digits'  is  divisibl'J  by  99. 

39.  To  multiply  a  number  by  25  afftx  two  zeros  at  tb*. 
right,  and  divide  by  4. 

40.  To  multiply  a  number  by  125,  affix  three  zeros  at 
the  right,  and  divide  by  8. 

41.  To  multiply  a  number  by  125,  attix  two  zeros  at 
the  right,  and  increase  this  result  by  -^  of  itself. 

42.  To  multiply  a  number  by  328,  multiply  first  by  8; 
multiply  this  product  40,  and  take  the  sum  Qf  the  two 
products. 
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43.  Show  how   to  multiply  h  miiiiber  by  12172811 1, 
asing  three  lines  of  partial  products. 

44:.  The  product  of  any  three  consecutive  numbers,  in- 
creased by  the  middle  number,  is  a  perfect  cube. 

45.  The  sum  of  any  fraction  and  its  reciprocal  is  greater 
than  two. 

4().  Tlie  ditt'erence  of  the  squares  of  two  consecutivi' 
numbers  is  ecjual  to  the  sum  of  the  numbers. 

47.  The  square  of  any  whole  number  ending  in  5  may 
be  found  thus  : — Strike  off  the  5,  find  the  product  of  the 
resulting  number  and  the  next  consecutive  wliole  number, 
and  attix  25  to  this  product. 

48.  The  square  of  any  mixed  numl)er,  of  wliich  the 
fractional  })art  is  l,  may  be  found  as  follows  : — Find  tlu- 
product  of  tlie  whole  number  and  the  next  consecutive 
number,  and  affix  the  fraction  ^  to  this  product. 

41>.  Sliow  that  ^,\,  produces  a  recurring  decimal  Avitli  a 
two-digit  i)eriod. 

50.  Show  tiiat  T,  Jt,  pnxlncvs  a  recui'ring  decimal  with  a 
three-digit  period. 

51.  Show  that -jr,, j'm.i !.  ]>r()dm't;s  a  reeiirring decimal  with  ' 
a  five-digit  period. 

52.  Show  that -^.fnli,;,  l>r()(lue(*s  a  recurring  decimal  with 
a  five-digit  period. 

53.  Show  that  J.  (  -  .'.'i^)  i»r<)(liu-es  a.  recurring  decimal 
with  a  thi'ce-digit  period. 

54.  Show  that  V,;,  i>i'<)duc<'>i  a  i-eeurring  decimal  witii  a 
live-digit  i)eriod. 

55.  Sliow  that  ^  .."^ ,,  ]mMluces  a  jmre  repetend  Avith  a 
seven-digit  period. 

5().  SliOAV  that  ,-j,  j{}-,^, ,  i)roduces  a,  pure  repetend  with 
an  eiglit-digit  ])eriod. 

57.  Show  that  -rjijilotfr  pi'oduces  a  pure  rei)etend  Avith  a 
nine-digit  period. 

58.  Show  that  ^wlBfrr5"  jtroduces  a  reeurring  decimal 
with  a  thirteen-digit  period. 

59.  Show  that  the  number  of  j)laces  in  a  repetend,  when 
the  denominator  of  the  common  fraction  producing  it  is  a 
prime,  is  ahvays  equal  to  the  number  of  units  in  the  de- 
nominator, less  1,  or  to  some  factor  of  this  r.umber. 
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CO.  A  number,  ■wl'.osc  (li^it«  jire  all  !>'s,  is  either  a  mul- 
tiple of  1 1,  or  is  2  less  than  a  multijde. 

61.  Show  that  }i  tVaction  whose  denominator  is  of  the  form 
10"  +  1,  and  wiiose  numerator  is  unity,  })roduces  a  I't^jetend 
with  a  2n-di^it  ]»eriod. 

()2.  Tlie  number  of  lij^ures  in  i\  n-prtend  eannot  exceed 
the  numl)er  of  units  in  the  denominator  of  the  common 
fraction  producing  it,  less  1. 

().'}.  Reduce  !  to  a  repeating  decimal,  and  heiice  show 
that  a  number  consisting  entirely  of  nines  must  contain  at 
least  six  dibits  before  it  is  exactly  divisible  by  7.  Also^ 
show  that  a  number  consisting'*  of  six  one's  is  divisible 
by  7. 

(»4.  How  many  di^'  "i  •  must  there  be  at  least  in  a  number 
consistinjif  entirely  of  4's,  so  that  it  maybe  exactly  divisi- 
ble by  7.  ■ 

Of).  AVhat  is  the  least  number  of  digits  greater  tluin  six, 
which  must  l)e  in  a  number  consisting  entirely  of  4's,  so 
that  it  may  be  exactly  divisible  by  7. 

()('».  Prove    that    a   number  consisting  entirely  of   D's 
*  must  contain  1(1  digits  to  be  exactly  divisible  by  17. 

07.  Prove  tliat  a  number  consisting  entirely  of  I's 
must  contain  28  digits  to  be  exactly  divisible  ])y  2!). 

68.  Why  does  a,  proin'i*  fraction  whose  denominator  is 
37,  a  prime  number,  repeat  after  three  decimal  ])laces? 

0!).  In  reducing  ,'.  to  a  re])eteTul,  Avlien  we  obtain  the 
remainder  16  we  have  found  one-luilf  of  the  re[tetend^  and 
the  remaining  half  may  l>e  fomwl  by  sn])tracting  the  terms 
of  the  first  half  res])ectively  from  !). 

70.  When  10^''  is  divided  by  17  the  remainder  is  I. 

71.  Without  dividing,  sliow  that  .']7  is  a  factor  of 
718241(63214. 

72.  (Jiven  /-  -  .6r)882.sr.21t41 17647,  show  how  to  find  ,''•»- 
by  a  short  method. 

78.  Sliow  that  ,,;■;,,  ]>roduces  a  recurring  decimal,  with 
not  less  than  a  67-(ligit  period.  (It  gives  a  268-digit  ])eriod). 

74.  Show  that  ,'•-  will  produce  a  recurring  (h^cimal  of 
not  less  than  23  digits. 

75.  Why  does  the  square  root  of  87  produce  a  non- 
terminating,  non-repeating  decimal? 
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7(\.  Ill  nMliiciii^"  *>  proper  rracMoii  to  :\  recurring  decimal, 
the- denominator  hein*,'-  prime  to  10,  show  tliat  wlu^i  in  th(^ 
proe(!ss  of  division  a  remaJn(h'r  is  ])rodu'ed  which  ise<nial 
to  the  ditlerenee  hc^twetm  tlie  numerator  and  denominator 
of  the  fraction,  one-half  of  the  pcu'iod  lias  been  found  ;  and 
the  nMnainint,''  half  of  the  jK'riod  may  bo  found  by  sui>- 
tractinj>*  in  sueeession  (^acli  dij^-it  found  fi'om  \K 

Solnfinn. — Let '-represent  the  fraction    n  the  nnmlx-r 
I) 

denoted  by  tlie  partial  (pioticnt  when  tiic  rcmaind'^i'  b-a 

Iris  be(!n  found,  r  the  nnnih«'r  of  (li<4its  in  n. 
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77.  Ohang'O  ^.^  into  a  recurring  decimal,  ol)taininof  only 
one  di^it  V)y  dividing*'  by  13. 

78.  Change  ]'i  into  a  recurring  decimal,  obtaining  only 
one  digit  by  dividing  by  17. 

70.  Change  -\'l  into  a  j'ccurring  decimal,  obtaining  ouly 
'2  digits  by  dividing  by  17. 

50.  Change  /..-  into  a  rec^urring  decimal,  obtaining  only 
1  digit  by  dividing  by  23. 

51.  Find  the  (|Uotient  of  12  millions  by  17,  obtaining 
only  1  digit  by  dividing  by  17. 

8"2.  Any  power  of  an  even  number  is  even,  and,  con- 
versely, the  root  of  an  even  number,  which  is  a  complete 
power,  is  even. 

83.  A  number  consists  of  two  digits  ;  another  number 
is.,  formed  l)y  reversing  the  digits.  One  digit  of  the 
difference  between  the  two  numbers  being  4,  find  the 
other. 
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84.  Any  power  of  an  (mM  nunihor  is  odd,  and,  coii- 
vorHclj',  the  root  of  an  odd  numbor,  which  is  a  coinpicitcj 
])Owci',  is  odd. 

85.  In  finding:  tho  product  of  two  nunihcrs,  why  arc.  the 
partial  products  placed  in  a  diagonal  column  ? 

81).  In  multiplying*  one  number  hy  another  we  can  ob- 
taiu  the  partial  products  in  any  order  we  please,  and 
ftrrive  at  the  true  n^sult. 

87.  Multiply  4(;!)87  by  l!)(>7,  be^nnnin^-  with  the  i  of  the 
multiplier  ;   then  usin^  the  !),  and  so  on. 

8S.  Explain  clearly  the  reasons  for  the  different  steps 
in  a  i)roblem  in  long"  division. 

89.  Proves  that  any  number  containing*  7  digits  is  greati^r 
than  the  square  of  any  number  containing  H  digits. 

Hence  show  that  th(^  square  of  the  number  represented 
by  the  .">  right-hand  digits  of  nny  number  containing  7 
ligits  is  less  than  tlu'  nuniber  of  units  represented  by  the 
remaining  I  digits. 

1)0.  Every  time  a  nnnainder  is  obtained  in  the  ])rocess  of 
3xtracting  the  s(]UMr<'  root  of  a  number,  -what  kind  of  a 
number  has  been  subtracted  from  the  original  number? 

1)1.  HetAveen  what  luimbers  do  the  successive  complete 
remainders  indicate  the  differences,  in  the  process  of 
finding  the  scjuan;  root  of  a  number? 

92.  Between  what  immbers  do  the  successive  complete 
remainders  indicate  the  differences,  in  the  process  of  find- 
ing the  cube  root  of  a  numbei*  ? 

93.  In  long  division,  if  we  neg*lect  to  introduce  into  the 
work  at  the  proper  tinn^  the  successive  digits  of  tlu^-  divi- 
dend, we  can,  by  neglecting  in  order  the  successiv(^  digits 
of  the  divisor,  beginning  at  th<^  right,  obtain  a,  certain 
luimber  of  digits  in  the  quotient. 

Show  that  this  principle  will  hold  in  a  case  in  squares 
root,  after  a  number  of  fligits  in  the  s(]uare  root  has  been 
obtained  by  the  ordinary  method. 

Example. — Extract  the  S(]uare  root  of  11  to  10  decimal 
places:  first  find  7  digits  in  the  ansAver  by  the  ordinary 
metliod,  and  then  use  contracted  division. 

94.  A  prime  number  cannot  divide  the  product  of  two 
factors  without  dividing  at  least  one  of  the  factors. 
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05.  A  miinbor  cannot  bo  resolved  into  princ  factorR  in 
more  waya  thi\n  one. 

DC).  If  any  number  divides  two  other  numbers,  it  will 
divide  the  sum  or  dittV  nnicc.  jf  my  multiples  of  those 
numbers. 

1>7.  Multiply  4«i'l:l)S278  by  3-2!)4G,  correct  to  four  deci- 
mal places,  and  explain  why  the  following;-  method  will 
generally  give  the  corrcH't  result : 

Place  down  the  partial  i)roducts  as  fai"  as  the  foui'th 
decimal  i)laces,  thus  :  Mvl'.Ki  x  -2,  is  all  of  the  one  ]>artiiil 
prcxluct  that  we  keep.  In  varryinij,  timl  the  ])r()duct  in 
the  fifth  place  ;  if  this  product  is  less  thnn  5  carry  0  to  the 
fourth  j)lace,  if  between  15  and  21  inclusive,  carry  2,  and 
HO  on.  Add  the  i)artial  product  ihus  obtained,  and  the  re- 
sult will  generally  be  correct. 

<)8.  Divide  59-If;87  by  47 -82548,  correct  to  5  decimal 
places. 

Use  47-8254  for  first  divisor  instead  of  i)lacing  an  0 
after  the  7  in  th(^  dividend,  and  go  back  (tue  place  in  the 
divisor  to  see  Avhat  should  be  cai'ricd  to  the  ])roduct  of  1 
and  the  first  digit  in  the  quotient. 

Use  47-325  for  second  divisor  instead  of  bringing  down 
a  0  from  the  dividend  and  back  to  the  1  in  the  divisor  to 
see  what  should  be  carried  to  the  product  of  5  and  the 
second  digit  in  the  quotient. 

Continue  this  operation  as  far  as  possiT)le,  employing  the 
same  rule  for  carrying  as  you  have  used  in  example  07. 
Explain  the  process. 

00.  Show  without  dividing  that  J,,  when  reduced  to  a 
repetend,  gives  the  digits  in  order  Avith  the  omission  of  8. 

100.  In  our  ordinary  system  of  notation  the  value  of  any 
digit  is  increased  ten-fold  by  removing  one  place  to  the 
left.  How  many  units  would  be  indicated  by  23,  if  the 
value  of  a  digit  be  increased  eight-fold  by  removing  one 
place  to  the  left  ? 

Note. — A  number  in  which  the  value  of  each  digit  increases  eight- 
fold by  removing  one  place  to  the  left,  is  said  to  be  expressed  in  the 
scale  of  radix  eight. 

101.  How  many  units  are  expressed  by  123  in  the  scale 
of  radix  4  ? 
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102.  How  many  units  nvt'  ox  pressed  by  lOlOl  In  thc^ 
scale  of  radix  5  ? 

103.  p]xpres8  in  ordinary  scale  i'2'ii^t  uliich  is  in  the 
scale  of  G. 

104.  Divide  125  by  4  ;  divide  the  (iiioticnt  by  4  ;  divide 
the  second  quotent  by  4.  Show  that  12r)  -  1  x  4  '  +  H  x  I  -  -f  - 
3x4  +  1. 

105.  Express  125  in  the  scale  of  radix  4. 

106.  Express  12345  in  the  scab;  of  r.-idix  5. 

107.  Express  52301  in  the  scale  of  nulix  twcdve. 

108.  Express,  in  the  ordinary  scale,  the  nuni])er  4321, 
which  is  in  the  scale  of  7. 

lOi).  Add  K)7H,  523(),  7134,  82ir),  which  are  in  the  scale 
of  9,  and  express  the  result  in  tlie  scale  of  t(!n. 

110.  Subtract  413(5  from  7014,  each  number  bein^  in  the 
scale  of  9 ;  express  the  remainder  in  the  scale  often. 

111.  Multiply  1687432  by  6,  each  numlxu'  beinjjf  in  the 
scale  of  9  ;  g-ive  the  result  in  the  scale  of  ten. 

112.  Multiply  41625  by  254,  each  number  being  in  the 
scale  of  7  ;  give  the  result  in  the  scale  of  7. 

113.  Square  the  number  425,  in  the  scale  of  6  ;  give  the 
result  in  the  scale  of  6. 

114.  Divide  1738  by  144,  in  the  scale  of  9;  give  tlie 
quotient  in  the  scale  of  9. 

115.  Divide  1000002  by  110,  in  the  scale  of  4  ;  give 
the  quotient  in  the  scale  of  4. 

116.  Form  the  multiplication  table  up  to  six  times  in  the 
scale  of  radix  7. 

117.  Write  down  the  first  ten  numbers  in  the  scale  of  2. 

118.  Any  numl)er  in  the  scale  of  7,  whenVlivided  by  6 
gives  the  same  remainder  as  the  sum  of  its  digits  divided 
by  6. 

119.  How  can  a  grocer  in  one  weighing  with  a  balance 
obtain  3|^  pounds  of  sugar,  if  the  only  weights  he  has  at 
his  dis])()SMl  {ire  a  ^,  1^  and  4  pound  weight  respectively? 

"120.  How  can  a  grocer,  by  using  not  more  than  one  of 
each  of  the  weights,  1,  2,  4,  8,  16,  32  pounds  respectively, 
weigh  at  one  time  51  pounds  of  sugar  ? 

121.  By  using  not  more  than  one  of  each  of  the  following 
weiglits  :  1,  3,  3'-,  3"',  etc.,  pounds,  how  can  a  grocer  weigh 
427  pounds  at  one  weighing  ? 
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122.   Kv<!ry  p  *vor  of  «»  imcrHsarily  jmkIh  with  <'>. 
12.3.  Tlu!  ])r(xi(ictot'2  iiiimlxTs,  dirt'criii^'  by  2,  in  ono  less 
th.Mii  the  sfjUHi't^  of  the  iiit(!rm«Hli{it(!  iiiimiMM'. 

124.  Show  that  if  niiy  niiinlx'i'  which  is  a  ])erfect  square 
be  divided  by  H,  it  can  m^vcr  jcav<'.  2  for  a  remainder. 

125.  Show  tliat  the  s<iiia re  root  of  .'i  differs  from  l|  by 
less  than  „V). 

12(;,  Tiie  s(|uar(!  of  12345  is  152:V.»0025.  Find  the  s(|uare 
of  12344,  without  ^oinj?"  throuj>*h  th<i  ordinary  opc^ration  of 
multiplication. 

127.  Kxplain  tlie  following  metJKHl  of  (h^terminin^-  in 
which  liand  a  person  has  th(!  <'ven  number  of  coins,  know- 
inj^  that  the  p(;rson  has  an  even  number  in  on(^  hand  and 
an  odd  numlx^r  in  the  other. 

'M)(^sire  tlu^  person  to  nmltiply  the  numlxu"  in  the  rijifht 
hand  by  any  even  number  whatever*,  and  that  in  tiic;  left 
by  any  odd  lUimber  ;  tlmn  bid  him  add  toy^c^ther  the  two 
])roducts,  and  if  the  whole  sum  be  odd,  the  even  num- 
hv.v  will  be  in  the  rijjcht  hand,  if  the  sum  be  even,  in  the 
left." 

128.  If  we  take  any  two  numbiM's,  tlum  (4ther  one  of 
them,  or  th(!ir  sum^  or  their  difference,  is  divisible  by  3. 

129.  If  we  take  any  term  of  the  series,  1^,  2|,  M,  4*, 
etc.,  in  which  the  whole  numbers  and  the  numerators  are 
the  successive?  natural  numbers,  and  the  denominators  the 
successive  odd  numbers,  be^'-innin^-  with  3,  and  convert  it 
into  an  improper  fraction,  the  numerator  and  denomina- 
tor will  i'(!present  two  sides  of  ?i  right-angled  triangle,  of 
which  the  hyj)othenuse  would  be  represcMited  by  the  num- 
ber greater  tlian  the  numerator  by  1. 

Thus  4^  =  ^^',  gives  the  sides  9,  40,  41.     Explain. 

130.  Investigate  the  reason  for  the  following  rule  for 
dividing  a  number  by  305  : — 

Move  tlu)  decimal  Doint  in  the  numlier  two  places  to 
the  left  and  divide  oy  4  ;  tnen  aivide  this  quotient  by 
11,  then  this  last  quotient  by  20;  then  again  by  11  and 
20  in  the  same  way,  and  so  on  by  11  and  20  continu- 
ally until  the  required  degree  of  accuracy  is  reached  ; 
then  the  sum  of  all  these  quotients  will  be  the  (piotient  re- 
quired. 


iiU 


AlUTHMETtC. 


131.  In  dividiu^'  by  73000  it  is  advantageous  to  do  so 
by  the  following*  method  : — 

Having  written  down  the  number  to  be  divided  we 
write  under  it  one-third  of  itself,  then  one-tenth  of  this 
second  number,  neglecting  remainders,  and  lastly  one- 
tenth  of  tills  third  number.  The  sum  of  these  four  num- 
l)ers  with  the  last  five  figures,  reckoned  as  decimals,  will 
be  the  quotient  required. 

Establish  the  correctness  of  the  method. 

To  what  extent  can  its  accuracy  be  depended  upon  ? 

Indicate  a  slight  extension  of  the  method  which  will 
enable  aiiy  required  degree  of  accuracy  to  be  attained. 

132.  Prove  the  correctness  of  the  following  approximate 
method  of  dividing  a  number  by  73  : 

Multiply  the  number  by  137  ;  subtract  jjy^iy^  of  the  pro- 
duct, and  point  off  four  decimal  places. 

133.  To  divide  a  number  by  137  : 

Multiply  the  number  by  73  ;  subtract  -f^^oo  of  the  i)r()- 
duct,  and  point  off  four  d(Humal  places. 

134.  If  a  is  a  little  less  than  the  cube  root  of  a  number 

^.    ^      2N-^a•'     .        ,  .       . 

JN,  then  x^ — 9-1?^,  IS  a  closer  approximation. 

135.  By  successive  applications  of  the  principle  in  ex- 
ample 134,  find  the  cube  root  of  .5,  true  to  3  decimal 
places. 

136.  The  square  of  the  sum  of  a  series  of  the  natural 
numbers,  beginning  with  1,  is  equal  to  the  sum  of  the 
cubes  of  the  same  numbers. 
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PROBLEMS  SELECTED  FROM  TORONTO    UNI- 
VERSITY MATRICULATION  PAPERS. 

1.  The  value  of  the  old  Spanish  dollar  (which  was  th^ 
unit  of  cxchan^'-e  between  Eng-land  and  America),  was 
4s.  ()d.  sterling,  hut  gold  became  the  standard  of  the  U,  S. 
currency  by  the  acts  of  1834-7,  which  made  the  gold  eagle 
weigh  258  grains,  being  nine-tenths  fine.  The  English 
coinage  is  of  metal  22  carats  fine,  40  pounds  being  coined 
into  18Gy  sovereigns.  AVith  these  data  explain  why  the 
bank  par  of  exchange  between  New  York  and  London  is 
said  to  be  10!)|. 

2.  Prove  the  following  rule  for  computing  interest  at 
six  per  cent,  per  annum  for  a  period  of  months  and  days, 
the  substance  of  which  was  given  in  the  Leader  of  ]\Iarch 
11,  1865. 

Multiply  the  number  of  months  by  5,  and  add  one-sixth 
the  number  of  days;  multiply  this  sum  by  the  principal 
<'xpressed  in  dollars  ;  the  result  will  be  the  interest  ex- 
pressed in  mills. 

3.  A  tradesman  w^ho  gives  six  months'  credit  abates  5 
per  cent,  for  cash.  Find  the  rate  of  interest  in  order  that 
this  may  be  the  true  discount. 

4.  "We  are  advised  by  telegraph  that,  on  Friday, 
United  States  Five-Tw^enties  were  sold  at  the  London  Stock 
Exchange  for  68|  gold.  The  same  class  of  securities 
brought  here  110^  currency.  Taking  the  average  gold 
premium  at  fifty  per  cent.,  and  adding  the  par  of  ex- 
change, which  is  about  eight  per  cent.,  the  reader  can 
calculate  for  himself  that  68^  gold  in  London  is  pretty 
near  110-^  currency  in  New  York,  or,  more  exactly  speak- 
ing 110|."  Neiii  York  Time.%  Tuesday  Aug.  21,  186(;. 

Give  a  full  explanation  of  the  preceding  extract. 

5.  A  grocer  buys  150  pounds  of  coffee  at  14  cents  })er 
pound,  and  39  pounds  of  chicory  at  6  cents  per  pound  ;  he 
pays  an  import  duty  of  12|  per  cent,  ad  valorem,  and 
mixes  and  sells  them  at  25"  cents  per  pound,  but  by  the 
use  of  a  false  balance  gains  I  ounce  on  every  apparent 
pound  sold.     Find  the  profit  per  cent,  made  on  his  outlay. 
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<>.  By  tlic  Caiwulian  StMlutf  it,  is  provided  thiU  the  silver 
ccAih',  of  the  Canadian  curreiicy  isliall  bear  tlie  same  rela- 
tion to  the  pound  curnMicy  tlutt  the  wterlin*^  silver  coins 
hear  to  tiie  pound  sterling'-,  being  also  of  the  same  standard 
of  (ineness.  Sterling  silvcu'  is  ll:i.r>  per  cent,  fine,  and 
from  one  jumnd  ti-oy  of  this  metal  arc  coined  (Ui  shillings. 
The  pound  sterling  is  said  to  be  ecjual  to  £1  4s.  4d.  cur- 
rency, or  .*<I.H«;||,  tlu^  ])ound  currency  bcung  $\ .  Tn  Martin  it 
Trubner's  "('urrency."  the  Canadian  ten  cent  ])iece  is 
said  to  weigh  ;iS-42  grains  and  to  lu;  ,"„  tine,  l)Ut  an  an- 
alysis by  Prof  Croft  shows  that  the  fineness  is  that  of 
sterling.  The  American  mint  asserts  thi;  value  of  this 
l)iece  to  be  about  !)^  cents,  their  dollar  containing  34r>-() 
grains  pure  silver. 

Examine  the  eonsisteney  of  these  statements. 

7.  Two  i)erson's,  A  and  H.  1)ori'ow  >t?.-)0()  on  joint  mort- 
gage*, from  a  building  society,  A  taking  2()()and  B  100,  the 
amount  being  repayable,  principal  and  interest,  by  eciual 
monthly  instalnnmts,  to  which  A  and  B  contribute  i)ropor- 
tionally.  After  a  fcAV  payments  have  been  made,  they 
(h^sire  to  borrow  each  $200  additional  and  i)ro])os(^  to 
merge  the  old  debt  and  the  new  into  a  single  mortgage 
for  $700,  whiU'eui)on  the  aceount  stands  thus  ; 

Amount  reipiired  to  pav"  off  old  mortgage.  .$245 

*'        of  new  loan 400 

Surplus 55 

$700 

Discuss  the  interest  which  each  has  in  this  surplus  of 
$55,  and  the  ])roportion  in  which  they  should  conti'ibute 
to  the  instalments  payable  in  future. 

H.  A  (luantity  of  pulp,  filling  a  trough  8  feet  deep,  10 
feet  7  inches  long,  and  11  inches  wide,  is  made  into  paper 
of  the  same  width  and  of  such  a  thickness  that  12  sheets 
would  measure  a  quarter-inch.  Find  the  length  o+'  the 
paper  made;,  the  pulp  losing  |  of  its  bulk  in  manufacture. 

1).  Explain  what  is  meant  by  interest  and  discount. 
Find  the  time  for  which  the  discount  on  a  certain  sum  of 
money  will  be  equal  to  the  interest  on  the  same  sum  for  a 
year;  the  rate  of  interest  in  both  cases  Tieing  5  per  cent, 
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10.  Two  persons,  A  and  B,  start  i Vorn  tlie  same  corner  of 
a  rectangular  field  to  race  around  it  in  opi)Osite  directions, 
A  giving  B  31^2  yards'  start.  A's  speed  is  greater  than 
B's  by  one-tenth,  and  lie  has  not  reached  the  opposite 
corner  by  llv2  yards  when  he  meets  B.  Prove  that  the 
area  of  the  ticdd  cannot  be  greater  than  6050  yards,  nor  its 
diagonal  less  tluni  110  yards. 

11.  The  Sovereign  weighs  123-275  grains,  being  of  22 
carats,  and  the  Napoleon  (20  francs)  weighs  911*561  grains, 
being  nine-tenths  line.  It  is  proposed  to  coin  a  piece  of 
twenty-tive  francs,  and  to  make  this  and  the  sovereign 
intiM'changeable.  Supposing  that  the  relative  alteration 
in  the  standards  of  the  two  countries  is  to  be  the  same,  how 
can  this  be  done  with  the  least  disturbance  of  the  coinages, 
and  what  will  be  the  weight  of  the  }>ure  gold  in  each  ? 

The  Chancellor  of  the  Excheijuer  is  reported  ('rimes, 
June  7),  to  have  said  that  by  retaining  one  grain  out  of 
each  sovereign  (that  is — diminishing  its  weight  by  one 
grain)  by  way  of  seignorage,  it  would  be  identical  with 
the  25-franc  piece,  lb  this  so?  If  not,  what  did  the 
Chancellor  probably  mean? 

12.  What  is  meant  by  "  th(^  funds  ?"  Explain  Avhy  the 
English  funds  rose  on  the  l)irth  of  the  Prince  Imperial  of 
France. 

A  person  holds  stock  in  the  English  H?,  })er  cents.,  which 
are  at  !>H,  to  the  amount  of  £'1500  sterling;  This  he 
transfers  to  Canadian  Oovernment  G  per  cents.,  which  are 
at  105.  Eind  the  alteration  in  his  income  in  dollars,  if  one 
pound  sterling  is  worth  $4.87. 

13.  Explain  the  distinction  between  simple  and  com- 
pound  interest,  and  between  interest  and  discount. 

What  rate  per  cent,  per  annum  interest  is  discount  on  a 
note  for  one  year  at  7  per  cent.  ? 

AVhat  rati  per  cent.  j)er  annum  interest  (compound)  is 
di.-scount  on  a  note  for  half  a,  year  at  3?,  per  cent.? 

II.  Find  the  present  value  of  a  $1000  Government  de- 
benture with  coujions  for  semi-annual  payments  of  interest 
at  7  per  cent,  attached,  the  debentures  to  mature  at  the 
end  of  3  years,  Avhen  T  want  8  per  cent,  interest  for 
monev',  interest  also  pa  viable  senvJ-annunllv. 
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15.  Tlie  following  is  tiie  rule  jifiven  in  the  LUavati  for 
tindiiig"  the  square  of  a  imnilu'r  : — 

"Pliico  the  square  of  the  las  di^it  over  the  number; 
and  the  rest  of  the  dibits  doubled  and  multiplied  by  the 
last  are  to  be  placed  above  Wwwv  res}H'etiv(^ly  ;  then  re- 
])eatinf»'  the  number  Avith  the  omission  of  the  hist  dij^-it, 
perform  the  same  o])(M'atl()n  (and  tak(^  X\\v.  sum  of  these 
numbers) ;  thus  to  iind  the  siiuare  of  2V>7, 

4 

81 
28 
120 
■W) 
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88201k ''—Peacock\s  Arith mdk. 
Investigate  the  reason  for  this  rule. 

16.  A  grocer  buys  a  stock  of  tea,  and  sells  I-  of  its  nomi- 
nal amount  at  84  cents  per  pound,  thus  clearing  $190;  he 
noAV  calculates  that  if  he  sells  the  remainder  at  87  cents 
])er  pound  he  will^  on  the  Avhole,  make  30  per  cent,  on  his 
outlay.  But  he  has  forgotten  to  take  into  account  a  loss  of 
weight  of  tAVO  per  cent,  by  Avaste  in  handling.  Hoav  much 
less  cash  Avill  he  receive  than  he  ex[)ectedy 

17.  A  person  buys  a  quantity  of  tea  in  Ncav  York  at  90 
cents  per  pound,  Avhen  gold  is  at  250,  and  pays  a  duty  on 
it  of  20  per  cent,  in  bringing  it  into  Canada.  He  sells  it 
when  greenbacks  hav<;  risen  to  GO,  for  silver  on  which 
there  is  4  i)er  cent,  discount  in  buying  Canadian  bills 
(g»)ld  in  the  purchase  of  them  being  at  one  p<'r  cent,  pre- 
mium in  NcAV  York).  Find  the  rate  at  Avhich  he  sells,  so 
as  to  make  ten  i)er  cent,  on  the  outlay. 

18.  A  person  pays  in  British  gold  coin  for  an  English 
acre  of  land^  at  the  rate  of  ten  francs  per  metre.  Wluit 
AVH'ight  in  gold  does  he  give^  sui)posing  an  English  sov- 
ereign to  be  $4.80,  and  the  alloy  to  be  Avorth  one-tenth 
part  of  the  gold,  a  French  nieti-e  ])eing  39*38  inches  and 
a  franc  17  cents,  the  gold  In  th<;  sovereign  weighing  110 
grs.  and  the  alloy  10  grs.  ? 
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19.  'S  versoii  purchases  a  quantity  of  gootls  in  Liver- 
pool for  £37  10s.  sterling,  and  sells  in  Montreal  for  £6o 
Canadian  currency ;  he  pays  in  Montreal  an  ad  valorem 
duty  of  4|  per  cent.  Neglecting  other  incidental  expenses, 
what  is  the  gain  per  cent.,  supposing  a  pound  sterling  to 
be  worth  $4.87  ? 

20.  A,  B  and  C  engage  in  trade  ;  A  contributes  £150,  B 
i:2(X)andC£2r)0.  At  the  end  of  two  years  A  draws  £100, 
and  one  year  after  B  draws  £ir)0.  AVhcn  the  partnership 
is  wound  up  at  the  end  of  four  years,  it  is  found  that  there 
is  to  the  credit  of  the  firm  the  sum  of  £1000.  Are  the 
data  sufficient  to  enable  us  to  make  an  equitable  distri- 
bution? Give  reasons  for  your  answer.  If  sufficient, 
determine  the  amount  to  which  each  is  entitled. 

21.  Explain  the  common  system  of  numerical  notation. 
Tf  the  decimal  point  in  any  number  be  moved  one  i)lace 

to  the  left,  and  then  again,  and  so  on,  and  the  numbers 
thus  formed  be  added  together,  the  sum  is  the  result  of 
dividing  the  original  number  by  nine. 

22.  Sterling  gold  is  22  carats  line,  and  from  40  pounds 
of  it  are  coined  1869  sovereigns.  .Jewellers'  gold  is  18 
carats  line.  An  ornament  made  of  the  lattei-,  and  weigh- 
ing 22  ounces,  was  sold  at  an  advance  of  two-thirds  of  its 
value  by  weight,  and  the  jeweller's  profit  was  equivalent 
to  £l,t^|[  per  ounce  on  tlie  pure  gold  contained  in  it. 
AVhat  Avas  the  charge  for  Avorknianship,  disregarding  the 
value  of  the  alloys  ? 

2.*5.  To  divide  a  number  by  a  divisor  111 (Avhere 

1  is  repeated  any  number  of  times),  remove  the  decimal 
point  in  the  numbei*  as  many  places  to  the  lef^  an  thei'e 
are  one's  in  the  divisor  ;  repeat  this  operation  successively, 
and  add  together  the  numbers  thus  formed,  then  subtract 
the  number  Avhich  is  their  sum  from  the  same  immber 
Avith  the  decimal  point  removed  one  place  to  tlu?  right. 

ProA'c  the  above  rule. 

21.  A  grocer  has  two  kinds  of  tea  which  cost  him 
seventy  and  eighty-five  cents  a  pound  respectively,  and 
mixes  them  in  the  proportion  of  two  pounds  of  the  former 
to  one  of  the  latter.  At  what  price  should  he  sell  the  mix- 
ture in  order  to  realiise  thirty  per  cent,  profit  ?, 
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25.  Find  the  scjuare  rcot  of  .3  to  twelve  })lacM^s  of  dtci- 

1    i+J'S 
\nal8  and  (Icdiu-e  the  values  of    it>  .        .,»  x^'H3. 

y  O     1  —  \/o 

26.  Th«^  value  of  a  diamond  ( brilliant  cut)  varies  as  the 
sciuare  of  its  weight,  and  a  diamond  of  one  carat  is  worth 
t'lC;  find  the  \i\.\\n\  of  the  Koh-i-nor,  which  weighs  102^ 
carats. 

27.  The  Yorkshire  coal  held  extends  over  1>40  square 
miles,  with  an  average  depth  of  seam  70  IVnit ;  coal  is 
al)out  1\  times  as  heavy  as  water,  of  which  a  cubic  foot 
weighs  1000  ounces.  The  annual  consumption  of  coal  in 
(irreat  Britain  being  80  millions  of  tons,  how  many  years 
will  this  field  furnish  the  supi)ly.at  that  rite? 

28.  Find  the  present  worth  of  a  prtaiissory  note  of 
??728,  due  2  years  hence  (a)  at  simple  interest,  (b)  at  com- 
pound interest,  money  being  at  G  per  cent. 

2[).  A  person  holds' $UX)0  of  Bank  of  Toronto  stock,  and 
•lirects  a  broker  to  dispose  of  it,  and  invest  the  proceeds 
in  Ontario  Bank  slock,  after  deducting  his  commission. 
The  l)roker  sells  at  171)  and  buys  at  107,  and  charges  one- 
third  per  cent,  commission  for  each  transaction.  How  is 
the  income  of  the  owner  affected,  supposing  the  Bank  of 
Toronto  to  pay  twelve  and  the  Ontario  Bank  eight  per 
cent,  per  annum  ? 

30.  A  dealer  sells  at  a  profit  of  25  per  cent.  His  pui*- 
chaser  fails,  paying  75  cents  on  the  dollar.  How  much 
per  cent,  does  the  dealeV  gain  or  lose? 

.'U,  A  person  bought  an  amount  of  tea  at  the  rate  of  8 
pounds  for  5  dollars,  and  sold  half  of  it  at  the  rate  of  5 
pounds  for  3  dollars,  and  found  he  was  losing  money.  He 
then  sold  the  remainder  at  3  pounds  for  2  dollars,  and  on 
the  whole  transaction  gained  |l.  What  was  the  loss  per 
cent,  on  the  first  sale,  and  the  gain  per  cent,  on  the  last  ? 

32.  A  person  has  three  notes,  one  for  a  certain  amount, 
and  each  of  the  others  for  half  as  much,  and  all  three  due 
in  twelve  months ;  he  gets  the  note  for  the  largest  sum 
discounted  at  10  per  cent.,  and  the  two  others  at  8  per 
cent,  and  12  per  cent.,  respectively,  and  finds  that  the 
sum  of  these  two  discounts  is  less  than  the  discount  on 


the  other  note  by 


'iWit' 


Find  the  amounts  of  the  nptes. 
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33.  A  latkU'i*,  KH)  t'ect  loii^',  stiinds  in  a  vortical  position 
af];aii)St  a  tower.  How  iiiiicli  will  tiic  top  of  the  ladder  be 
lowered  by  drawing*  out  its  foot  10  feet  in  a  liorizontal 
plane  ? 

M.  Tnve8tij>n.t<;  tlie  nietluxl  of  extracting"  .th(!  scjuare 
root  of  any  nnnilx'!',  giving"  reasons  for  tiie  successive 
steps  in  tlu^  pnjcess.     Obtain  the  s<piar(;  roots  ol' 


174()2;')8; 


50810 1  :V2 
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to  four  decimal  places. 

35.  Gold  is  purchased  in  New  York  to  the  amount  of 
8300  dollars  at  the  quotation  112?,.  It  is  then  broug"ht  to 
Toronto,  where  it  is  all  expended  in  the  purchase  of  United 
States  curr(!ncy  notes  at  the  (juotation  881.  These  not(!s 
are  then  expended  in  the  purchase  of  gold  at  the  quota- 
tion 111',.  How  much  was  gaincul  by  the  transaction, 
and  what  percentngti  was  made  on  the  amount  originally 
laid  out? 

3(».  Prove  the  rale  for  ])oiuting  in  the  extraction  of  the 
cube  root  of  a  number. 

There  is  a  metal  cubical  box  of  1)6  feet  surtfice  <ind 
1^  ft.  thickness  ;  also,  three  solid  cubes  of  another  kind  of 
metal,  whose  surfaces  are  as  thci  nuu'.bers  1,  4  and  9, 
and  whose  combined  weight  eijuals  that  of  the  box. 
Find  the  lengths  of  the  edges  of  the  cubes,  the  weight  of 
tiie  latter  metal  being  to  that  of  mi  equal  bulk  of  the 
former  as  3  is  to  1. 

37.  S500  is  ottered  by  a  building  society,  to  l)e  rei)aid 
in  two  aiinual  instMlmcnts  of  JB285  dollars  each,  so  that  the 
deot  is  liquidated  at  the  end  of  two  years  from  the  i)re- 
s(^nt.     Find  the  society's  rate  of  interest. 

38.  A  bank  wishes  to  realize  4  per  cent,  interest  on  its 
discounting  operations.  Form  for  it  a  table  of  the  rates 
at  which  it  must  discount  notes  payable  in  30,  (50  and  00 
days,  respectively. 

.')0.  A  person  who  holds  stock  in  the  bank  of  Montreal, 
which  is  at  185^  to  the  value  of  $20,000,  sells  out  and  in- 
vests in  Royal  Canadian  bank  stock,  wdiich  is  at  99.  If 
the  Montreal  bank  pays  a  dividend  of  10  per  cent.,  and  the 
Royal  Canadian  a  dividend  of  ('»  i)er  cent.,  find  whether 
his  income  is  increased  or  decreased,  and  to  what  extent. 
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40.  State  the  advantages  arising*  from  the  employment 
of  Bills  of  Exchange.  Define  "  JPar  of  Exchange"  and 
'•  Course  of  Exchange  ;"  mention  any  causes  that  influence 
the  latter. 

41.  Gold  is  quoted  at  113  in  Boston,  and  Nova  Scotia 
bank  notes  at  110;  American  gold  is  at  a  i)remium  of  3 
per  cent,  in  Nova  Scotia.  If  a  Halifax  merchant  wishes 
to  pay  a  Boston  creditor  80000  American  currency,  deter- 
mine whether  it  would  be  more  advantageous  to  remit 
gold  than  Nova  Scotia  currency,  and  how  much  (in  Nova 
Scotia  currency)  he  will  save  by  following  the  more  pro- 
fitable course. 

42.  A  grain  dealer  laid  out  a  certain  sum  in  oats,  25 
per  cent,  more  in  barley,  and  in  wheat  20  per  cent,  more 
than  in  oats  and  barlev  together;  he  sold  the  oats  at  a 
profit  of  8  per  cent.,  the  wheat  at  a  profit  of  14  per  cent., 
and  the  barley  at  a  loss  of  5  per  cent_,  receiving  altogether 
5^12829.20.     Find  the  amount  invested  in  each  kind  of 


gram. 


43.  A  man  holds  three  notes,  the  first  for  JiFlOOO  due 
April  1st;  the  second  Ji^lOOO,  due  July  1st;  the  third 
i!?1200,  due  Sept.  1st.  He  has  them  exchanged  for  two 
others^  one  of  whicii  is  for  $2000  payable  May  1st.  i^'ind 
when  the  second  note  matures. 

44.  A  person  borrows  $100  at  10  per  cent,  simple  in- 
terest, and  repays  the  same,  principal  and  interest,  in 
four  equal  quarterly  payments.  Find  the  amount  of  each 
payment. 

45.  A  merchant  becoming  embarrassed  compounds 
Avith  his  creditors  and  gives  them  forty  cents  on  the  dol- 
lar and  has  $5000  left  for  himself.  Had  he  made  an  as- 
signment and  given  up  everything  to  the  creditor:^  they 
would  have  received  forty-five  cents  on  the  dollar,  after 
paying  the  expenses  of  the  insolvency,  whicli  would 
amount  to  one-tenth  of  the  whole  estate.  Find  the  assets 
and  liabilities  of  the  insolvent. 

K).  Between  2  and  3  o'clock  the  minute  hand  was  be- 
twe*in  3  and  4,  and  about  an  hour  afterwards  the  hour  and 
minute  hands  had  changed  f)la(*es.  What  was  the  exact 
tiiuio  at  the  first  observation  ? 
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47.  Define  interest  and  discount.  •  ^       •  > 
What  rate  of  discount  is  equivalent  to  seven  per  (',»'nt, 

l)er  annum  interest? 

A  mei'cliant  discounts  witli  a  himk  at  the  rate  of  seven 
T)er  cent,  per  annum  a  note  for  $950  at  three  months, 
i)earing'  interest  at  ciglit  per  cent,  per  annum.  With 
wliat  amount  is  he  credited  ? 

48.  A  person  sells  112000  of  Dominion  bank  stock  .tt 
112  and  invests  the  »proceeds  in  Ncav  York  Central  rail- 
way stock  selling"  at  98|.  What  yearly  dividend  should 
the  latter  stock  pay  in  order  that  Ids  income  may  be  un- 
changed, the  Dominion  bank  i)aying  half-yearly  dividc^nds 
of  four  per  cent.,  and  gold  being  (pioted  at  112|  ? 

41>.  A  at  his  death  leaves  .1^35,000  to  be  divided  betwct'ii 
his  two  sons,  in  proi)ortion  to  their  ages, on  the  elder  com- 
ing of  age.  Had  he  left  it  to  be  divided  in«proportion  to 
their  ages  on  the  younger  coming  of  age,  the  latter  would 
have  received  |1000  more  than  he  does.  Find  the  differ- 
ence in  their  ages. 

50.  A  is  engaged  to  do  a  piece  of  work  and  is  to  receive 
$3  for  every  day  he  works,  but  is  to  forfeit  one  dollar  for 
the  first  day  he  is  absent,  two  for  the  second,  three  for  the 
third,  and  so  on.  Sixteen  days  elapse  before  he  finishes 
the  work  and  he  received  $2(1.  Find  the  number  of  days 
he  is  absent. 

51.  Having  found  a  cei'tain  namber  of  figures  in  the 
extraction  of  the  scjuare  root  of  a  number,  sliow  fiow  we 
may  obtain  as  many  more,  h^ss  one,  by  a  simple  proc<*s.>< 
of  division. 

Example  : — Kind  the  square  root  of  2t)5-;^2  to  within  a 
unit  of  the  fifth  decimal  })lace. 

52.  There  aie  three  towns.  A,  B  and  C ;  the  road  from 
B  to  A  forming  a  right  angle  with  that  from  B  to  C  A 
pei'son  travels  a  certain  distance  from  B  towards  A,  and 
then  crosses  by  the  nearest  "way  to  the  road  leading  from 
C  to  A,  and  finds  himself  three  miles  from  A  and  seven 
from  C.  Arriving  at  A  he  finds  he  has  gone  further  by 
one-fourth  of  the  distance  from  B  to  C  than  he  would 
have  done  had  he  not  left  the  direct  rovid.  Required  the 
distance  of  B  from  A  and  U. 
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53.  On  a  railway  are  two  parnllel  tnu'ks ;  on  one  of 
f-.hese,  trains  pass  a  certain  point  every  4!>|  minntes  ;  on 
the,  other,  the;  same;  point,  every  521  minutes.  A  train  on 
the  Ibrnuu'  track  lias  just  ])ass<'<l  tiiis  ])()int,  and  in  27| 
niinuttts  one  on  the  latter  will  do  so.  Will  trains  on  these 
tracks  ever  pass  tins  i)oint  at  the  same  instant?  If  so,  in 
what  tinu^  from  the  pa-<sage  Just  mentioned? 

51.  Prove  the  followiiiji»'  rule  for  tindinj?  approximately 
the  interest  on  ^i  for  any  numb«'r  of  days,  at  six  per  cent.: 
Divide  the  number  of  days  l)y  six  and  call  the  (piotient 
mills. 

The  interest  on  a  certain  sum  of  money  for  78  days 
<»l)tain(Kl  by  this  method,  differed  from  the  true  interest 
by  5  cents.     What  was  the  sum  of  money? 

55.  A  and  Bare  to  I'ace  from  M  to  N  and  back ;  A  moves 
at  the  rate  of;  10  mikis  an  hour,  and  g-ets  a  start  of  20 
minutes.  On  A's  returning-  from  N  he  meets  B  moving* 
tow^ards  it,  and  one  mile  from  it;  ]>ut  A  is  overtaken  by 
B  when  one  mile  from  M.  Find  the  distance  from  M  to  N. 

5().  A  niortg-ag-e  dattnl  Isfc  .January,  1872,  payable  in 
three  equal  annual  payments  of  $200  each,  with  interest 
on  the  whole,  payable  half-yearly  at  six  per  cent,,  is  sold 
on  the  1st  July,  1872.  What  sum  must  the  purchaser  pay 
so  that  the  investment  may  be  worth  8  ])er  cent.? 

57.  The  captain  of  a  privateer  seeing*  a  trading"  vessel 
10  miles  a  head,  sailed  15  miles  in  direct  pursuit  of  her, 
and  then  observing"  that  the  trader  steered  at  rig-htang-les 
to  her  former  course,  chang^ed  his  own  course  so  as  to 
overtake  her  without  changing- ^he  direction  of  his  ship's 
motion,  the  jirivateer  running-  10  and  the  trader  7  mile^ 
an  hour.  Find  the  whole  dist«iice  travelled  by  the  priv?.- 
teer  before  overtaking  the  oth(  r,  and  the  time  occupied. 

58.  A  ])erson  has  a  certain  amount  of  l)ank  stock  which 
he  sells  at  110^,  and  invests  the  proceeds  in  5  per  cents  ft 
70|.  When  this  has  risen  5^  per  cent.,  he  purchases  the 
same  amount  of  the  original  st.»ek  as  he  held  at  first  at 
lGi)|^  which  now  pays  8  per  c  ent.,  and  finds  that  while 
SI  10  remain  in  cash  his  income  has  fallen  ^8.  Find  the 
percentage  original  I  y  ])aid  by  the  bank  stock,  allowing  ^ 
per  cent,  brokerage  on  each  transaction. 
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51).  ThrcM'  laborers,  whoso  rates  of  working  are  equal, 
?an  complete  {i  certain  piece  of  work  in  three  hours,  work- 
infif  to^-etiier.  They  work  toj^ether  an  hour  when  one 
stops,  and  each  of  the  others  works  half  as  hard  ag^aiii;  at 
the  end  of  the  second  hour  another  stops,  and  the  re- 
maining*' one  works  half  as  hard  apiin  as  he  did  during 
f.he  second  hour.  If  in  each  successive  hour  he  increases 
his  rate  of  workiuf*"  in  the  same  ratio,  in  what  time  will 
the  work  be  completed. 

<)().  A  and  B  are  a  certain  distance  apart.  A  person  to 
whom  this  distance  is  known  has  two  foot-rules,  which 
have  expanded  uniformly  at  different  rates,  theditference 
in  their  lenj;ths  being"  ^  of  an  inch;  he  lays  off  a  certain 
distance  IVom  A  towards  l\  and  with  the  same  rule  lays 
off  from  B  towards  A,  the  nominal  ditferenc(^  between  tlie 
whole  disiinee  and  the  <listauce  first  laid  out,  and  notes 
the  distance  between  the  two  points  thus  found,  lie. per- 
forms the  same  operation  with  the  second  rule,  and  finds 
t\w  distance  between  th(^  two  points  in  the  latter  case  to 
be  one  inch  less  than  in  the  formei".  "What  is  the  distance 
from  A  to  li  ? 

(')1.  Kxi)lain  the  carat  system  of  expressing  the  qaality 
of  gold. 

What  is  the  ciuantity  of  standard  metal  contained  in 
"21  lbs.  10  oz.  18  dwt.  12  grs.  of  gold  reported  worse  1 
carat  ,3^  grs.  ? 

i')2.  An  oarsman  finds  that  during  the  first  half  of  the 
tiuH^  of  rowing  over  any  course  he  rows  at  the  rate  of  five 
miles  an  hour,  and  during  the  second  half  at  the  rate  of 
four  and  a  half  miles.  His  course  is  utj  and  down  a  stream 
which  flows  at  the  rat(^  of  three  miles  an  hour,  and  he 
finds  thnt  hy  going  down  the  stream  first  and  uj)  after- 
wards it  takes  him  one  hour  longer  to  go  over  the  course 
than  hy  going  first  up  and  then  down.  Find  the  length 
ot  tlu^  course. 

()3.  A  man  has  real  estate  from  which  he  receives  an 
income  at  the  rate  of  ten  per  cent.,  without  allowing  for 
taxes.  On  both  income  and  property  he  is  tax(»d  at  the 
rate  of  I'^M,  mills  on  tlie  dollar.  At  wlia-t  rate  is  hk 
jjvoperty  taxed  altogether? 
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♦^•l.  KiiiH  the  i^niMllc'Ht  sum  tluit  cmii  he  fxjicrly  ]t«ifl 
with  lK)t,li  sliillifinrH  stcilinji'  i\\u\  curn'Mcy,  one  pomid 
Hterliii<:^  Ix'in^  worth  !i?l.s|. 

«'»"».  HiUik  on'oiimu'rco  stCK'k  is  worth  120  and  pnys  ;i 
dividend  of  H  per  ('<'nt.  |K'r  niiiuim.  I'Miid  tiic!  iiu'onic  from 
100  sh.'MV.;,  i\u(\  the  nmoiiut  ohtaiiicd  by  th(^  salo  of  them, 
allowiii;^-  tiu^  hrojvci'  a  ('(mnnission  of  ^  \h'V  cent. 

('»•'».  A  j>-rof('i'  mixes  40  gallons  of  wliiskcy  at  75  cents. 
10  at  >?l.r)0,  and  a  certain  numher  (»f  {^aiUtns  at  ono(h)ll}ir. 
Afti'i*  keei)inf2:  the  mixture,  a  year,  hy  scillin^  it  at  jj^l.-if)  h 
fj.llou,  ho  would  ha.vc  j>'ained  twenry  per  cent.  jtroHt  und 


six  per  cent,  interest  on  his  capital ;  but  o\vin;!f  to  a.  leak- 
a<i'e  he  ^ains  Ids  interest  and  H'.^  ])er  cent,  profit.  Kind 
the  num))er  of  jialions  that  leaked  out. 

«>7.  A  man  isJo  row  over  a  cei'tain  course  in  a  certain 
time.  By  rowing  at  the  rate  of  four  miles  an  hour  he 
would  arrive  5  minutes  too  late;  and  by  rowing  at  th(^ 
I'ate  of  five  miles  an  hour  lu'  would  arrive  10  minutes  too 
early.  Find  tln^  len^'th  ol  tli<'  course  and  the  time  ot 
rowing'. 

♦i8.  A  room  is  20  feet  long',  IC)  ft.  Avide  and  12  ft.  high, 
with  openings  of  ai'ea  IM  sip  feet.  It  takes  as  much  plaster- 
ing as  another  room  which  is  as  long"  as  broad^  10  ft. 
high,  and  wliose  opimings  have  an  area  of  70^^  s([uare  ft. 
Find  the  leng'th  of  tlu^  second  room. 

(>1).  .$1200  is  to  be  distributed  among  A,  B  and  0.  From 
[)art  of  it  they  receive  cijual  amounts,  and  of  the  rest  B"s 
share  is  10  ])er  cent,  nmre  tlunv  A's  share,  and  C's  is  10 
l)er  cent,  more  than  B's.  Altogether  B's  sliare  is  8,\,';,  per 
cent.  mor«',  than  A's,  and  7r!;.;  ])ercent.  less  than  C's.  Find 
the  part  of  the  5^1200  that  Avas  divided  e((ually. 

70.  A  ('(U'tain  amount  of  six  jier  cent,  stock  at  95  is  sold 
out;  and,  being-  invested  in  the  7A  per  cents  at  a  certain 
price,  it  is  found  that  the  resulting'  income,  after  deduct- 
ing" an  income  tax  of  one  per  cejit.  is  two  ]>er  cent,  more 
than  the  jtn'vious  one,  after  deducting"  an  inccmic^  tax  of  2 
per  cent.      Find  at  what  tlie  second  stock  is  {|Uoted. 

71.  There  are  four  cannon  balls  of  diameters  3,  4,  5 
and  ti  inches,  respectively.  Show  that  the  weight  of  the 
largest  is  e<(UMl  to  the  combined  weig'ht  of  all  the  others. 
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72.  A  ]MirH()ii  iiivcHtH  |544n  In  ntdck  pjiyiii^'-  hIx  per  cent 
when  at  IK)^,  juid  on  tlio  ntock  rishi};  to  \)i  transfers  tc 
Hnother  Htock  {wi  vin«*  7  per  cent,,  which  is  selling  at  1)7^. 
How  nuu'h  is  liis  inconic  increased? 

73.  Find  the  ainonnt  accuinuhited  at  the  end  of  three 
years  by  a  person  who  invests  jJfiOUO  now,  and  does  the 
same  at  the  he^innitijjf  of  i^aeh  succeeding  year,  at  8  per 
cent.  eoni|)onn(l  interest  on  the  whole  sum  invested. 

71.  Find  the-  ditVrrence  Ixjtwt^en  the  simple  and  com- 
pound interest  on  iir.''>0(M)  for  5  years,  at  8  p(!r  cent. 

75.  Tho  price  of  diam  '.ids  per  carat  vjiries  as  their 
weight.  If  a  dinmond  of  tlii'ee  cnrats  is  worth  SH42,  what 
is  the  value  of  a  diamond  of  4  carats? 

7().  A  person  has  iB-0(H)()  invested  iti  stock  paying  six 
yjer  cent.,  wliich  he  sells  .ind  invests  in  stock  paying  seven 
per  cent,  at  87.\.  If  the  increase  in  his  income  is  !|40, 
what  is  the  price  of  the  firt-t  named  stock  ? 

77.  Divide  111  into  three  ])arts  so  that  tlie  prcKliicts  ot 
each  pair  may  h(^  as  l.:5:(). 

78.  Distinguish  lu'tween  interest  and  discount  and  show 
that  if  P,  I,  1)  be  respectively  the  principal  sum,  and  the 
interest  and  discount  upon  it  for  any  given  time. 

D    1  ^  r 

71>.  A  person  has  an  income  derived  from  i'HatiU,  which 
was  originally  invested  in  the  4  per  centr.  at  96.  If  he 
now  sells  out  at  *.>4,  and  invests  onchaJf  of  the  proceeds 
in  railway  stock  at  82|,  Aviiich  payt:  i\  divid(  nd  of  o  per 
cent.,  and  the  other  half  in  bank  ;:tock  at  104^,  paying  81 
per  cent,  dividend,  what  difference  will  he  find  in  his  In- 
come ? 

80.  A  started  from  Ottawa  at  \)  a.m.  to  walk  to  Chelsea. 
After  he  had  walked  1 J  miles,  B  started  and  overtook  A 
halfway  there.  A  then  increased  hi.;  pace  one-fifth  and 
B  decreased  his  one-ninth,  and  they  reached  Chelsea  to- 
gether at  ll:28i  a.m.     Find  the  distance  to  Chelsea. 

81.  A  merchant  receives  .I^.SOO  for  sales  in  one  day.  On 
$200  he  gain^  40  per  cent.  What  does  he  gain  or  lose  per 
cent,  on  the  remaining  $100,  in  order  that  his  profit  for 
the  day  may  be  $50  ? 
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•  82.  A  county  borrows  8150,000,  to  be  paid  off,  principal 
and  interest,  in  twenty  equal  annual  instalments.  Find 
the  annual  payment_,  interest  at  six  per  cent. 

83.  A  proprietor  of  three  per  cent,  consols  receives  his 
half-yearly  dividend,  and  lays  it  out  in  the  purchase  ot 
more  consols  at  90.  His  next  half-year's  dividend  is  £45? 
10s.  ;  how  much  docs  this  dividend  exceed  the  former  ? 

84.  Find  the  value  of 

,2        4x 

(~r-~r)  of -(iSSS  of  £13   IBs.  (Jd. 

85.  A  merchant  buys  cotton  (i]7  inches  wide;  at  5  cents 
per  square  yard.  He  pays  a  duty  of  2  cents  per  square 
yard  and  15  per  cent,  ad  valorem.  For  what  price  per 
yard  ghould  he  sell  it  in  order  to  gain  25  per  cent,  on  his 
outlay  ? 

8().  A  person  bought  a  lot  of  land  for  $10000.  He  sold 
one-half  of  it  at  a  gain  of  50  per  cent.,  two-fifths  of  it  at 
810  an  acre,  and  the  remainder  at  a  loss  of  40  per  cent. 
He  gained  45  per  cent,  on  the  whole.  Find  the  number 
of  acres  in  the  lo^ 

87.  A  and  B  can  do  a  piece  of  work  in  three-fifths  of  tiie 
time  in  which  A  can  do  it  alone.  B  can  do  three-fourths 
of  the  work  by  working  five  days  longer  than  it  takes  A 
to  do  the  Avhole  work.  Find  in  what  time  each  can  do  the 
work. 

88.  Sulphuric  acid  contains  i-^r"  per  cent,  of  hydrogen. 
When  zinc  is  put  into  sulphuric  acid  all  the  hydrogen  is 
set  free  and  zinc  sulphate  is  left,,  which  contains  40*o2  per 
cent,  of  zinc.  If  50  cubic  inches  of  liydrogen  weigh  one 
grain,  how  much  zinc  would  be  necessary  foi'  the  pre- 
paration of  enough  hydrogen  to  fill  a  balloon  ten  feet  in 
diameter  ? 

81).  Extract  the  cube  root  of  2007  to  two  decimal  places. 

Show  how  the  cube  root  of  any  perfect  cube  less  than  a 
million  mav  be  determininl  l)v  inspection. 

00.  H' $300  be  laid  out  {it  simple  interest  for  a  certain 
number  of  years  it  will  amount  to  ?>3(;0.  H'the  same  be 
allowed  to  remain  two  years  longer,  and  at  a  rate  of  in- 
terest one  per  cent,  higher,  it  will  amount  to  S405.  Find 
the  rate  and  the  number  of  vears. 
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91.  A  Canadian  company  borrows  in  Paris  294000 
francs,  for  which  it  pays  an  annual  interest  of  $2920. 
This  loan  is  transmitted  throug-h  London,  when  exchange 
on  London  is  quoted  at  25-30  francs,  and  sterling-  exchange 
is  10r>^.  Find  what  rate  of  interest  the  company  pays  on 
the  money  actually  received. 

92.  Assuming  a  metre  to  be  39 '87  inches,  express  a  yard 
in  terms  of  the  metre,  and  an  inch  in  terms  of  the  centi- 
metre. 

The  areas  of  Ontario  and  Canada  are  respectively 
121 260  and  8500000  square  miles.  Express  tliese  in  square 
kilometres. 

93.  A  quantity  of  sugar,  valued  at  .^-1:2184  Spanish 
gold,  was  entered  for  duty  at  80%.  In  consequence  of 
Spanish  gold  having  been  taken  at  par,  whereas  it  was 
only  worth  92^,  cents  on  the  dollar,  a  refund  of  duty  was 
afterwards  claimed.     Calculate  the  amount. 

94.  How  much  Avill  SIOOO  amount  to  in  2J  years,  com- 
pound interest  at  4  per  cent,  pei*  annum^  payable  half 
yearly  ? 

95.  A  pm'son  pays  l|292.50  for  ?^8U0  due  in  three  months 
hence.     What  rate  per  cent,  interest  does  he  receive? 

90.  What  is  meant  by  the  expression,  "Sterling  ex- 
change 9 J  p.c.  premium?" 

A  person"  pays  ^18L50  for  £'87  lOs.  stg.  What  pei* 
cent,  premium  is  sterling  exchange? 

97.  A  waterman  rows  a  givcui  distance  a  and  ])ack  again 
in  b  hours,  and  finds  that  he  can  row  c  miles  Avith  tlie 
stream  in  tlie  same  time  as  d  miles  against  it.  Find  the 
time  each  way  and  the  rate  of  the  stream. 

98.  Four  points,  moving  each  at  a  uniform  speed,  take 
198,  4'.'5,  891  and  1155  seconds,  respectively,  to  describe 
the  length  of  a,  given  straight  line.  Su])poslng  them  to  be 
together  at  any  instant  at  the  same  end  of  the  line,  and  to 
move  in  it  from  end  to  end  continually,  Avhat  interval  of 
time  will  elapse  Ix'fore  they  are  together  at  the  same  point 
again  ? 

99.  A  person  invests  ^4700  in  shares  Avhich  are  at  98 
paying  8-?>  per  cent.,  and   the  same  in  8  per  cent,  consols 
at  94.     Find  the  income  from  each. 
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100.  Two  trains,  92  and  81  feet  long,  respectively,  mov- 
ing with  uniform  velocity  in  opposite  directions  on  paral- 
lel rails^  pass  each  otlier  in  1^  seconds  ;  when  moving  in 
the  same  direction  the  faster  passes  the  other  in  6  seconds. 
Find  the  rate  at  which  each  train  moves. 

101.  A  cistern  is  2  metres  long,  5  decimetres  broad  and 
8  centimetres  deep.  What  is  the  quantity  and  weight  of 
water  it  will  contain? 

102.  A  crystal  weighs  1-53  ounces  in  water  and  1-78  in 
naphtha  of  specilic  gravity  -85.  Find  its  actual  weight, 
bulk  and  specific  gravity. 

103.  (jiven  one  pound  sterling  equals  |4.86|.  Obtain 
short  methods  for  the  conversion  of  sterling  into  currency 
and  currency  into  sterling^  and  illustrate  by  examples. 

104.  A  maU;  bought  Ji^500  three  per  cent,  stock  at  93|, 
and  after  receiving  one  dividend  sold  at  96|.  What  did 
he  gain  ? 

105.  Explain  the  metric  system  of  weights  and  mea- 
sures, and  give  the-  equivalent  of  each  metric  unit. 

106.  The  issue  price  of  certain  railway  shares  was  $50, 
to  be  paid  in  5  instalments  of  $10  each,  the  first  on  appli- 
cation. After  a  ''call"  or  second  payment  of  $10,  the 
shares  stood  at  one  dollar  a  shares  premium.  A  person 
then  invested  $756,  and  after  paying  a  further  call  of  $10, 
II  dividend  was  declared  of  8J  per  cent,  per  annum  on  the 
p:i,id-up  capital.  What  is  the  amount  of  his  dividend,  and 
what  interest  has  he  got  for  his  money  ? 

107.  Three  boats  started  at  the  same  moment  at  inter- 
vals of  100  yards  apart ;  in  6  minutes  tlu^  third  overtook 
the  second  and  in  two  minutes  more  it  overtook  the  first. 
How  soon  will  the  second  overtake  the  first? 

108.  The  interest  on  a  sum  of  money  for  two  years  is 
$349.58,  and  the  discount  on  the  same  sum  for  the  same 
time  is  $310.74;  simple  interest  in  both  cases.  Find  the 
rate  per  cent,  and  the  amount. 

109.  A  person  shooting  at  a  target,  at  a  distance  of  545 
yards,  hears  the  bullet  strike  the  target  4  seconds  after 
he  fired.  A  spectator,  e(]ually  distant  from  the  target  and 
the  shooting  point,  hears  the  shot  strike  2^  seconds  after 
he  heard  the  report.     Find  the  velocity  of  sound. 
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110.  A  in  Toronto  pays  B  in  Paris  1000  francs  by  a  bill 
of  exchange  on  London,  exchang-e  at  Paris  being  25-25 
francs  for  £i  sterling.  Find  the  amount  of  the  bill  and 
its  value  in  currency  (£1  =  S4.86§).  When  the  bill  reaches 
Paris  exchange  is  at  25-:J3.  Find  the  amount  in  francs 
for  which  the  bill  sells. 

111.  If  tiie  minute  hand  of  a  clock  be  4  inches  long  and 
the  hour  hand  3  inches,  iind  the  times  between  4  and  5 
o'clock,  when  their  ends  are  5  inches  apart. 

112.  Lead  weighs  11*324  times  as  heavy  as  water; 
cork  weiglis  J'.,  and  fir  -^jj,  respectively,  of  tlie  weight  of 
an  equal  volume  of  water.  How  much  cork  and  lead  must 
be  combined  together  so  that  the  mass  may  be  equal  to  80 
}>ounds  i\  \vcight  of  a  beam  of  lir  timber  of  the  same 
mngnita 

113.  Two  casks,  A  and  B,  contain  each  four  gallons  of 
two  different  kinds  of  fluid.  A  gallon  is  taken  out  of  A 
and  i)ut  into  B,  and  then  a  gaMon  of  tiie  mix:ture  is  taken 
out  of  B  and  put  into  A.  This  dou>)le  operation  is  re- 
peated 12  times.  How  much  of  the  original  Huid  is  there 
then  in  A  ? 

114.  What  must  be  the  gross  })roduce  of  an  estate  in 
order  that,  after  paying  a  10  per  cent,  income  tax,  and  a 
rate  of  12J  cents  on  the  dolhir  on  the  residue,  there  may 
remain  $r()12  ? 

115.  A  grocer  sold  (U)  pounds  of  cott'ee  and  80  pounds 
of  sugar  for  ii?25,  but  he  sold  24  pounds  more  of  sugar  for 
$H  than  he  did  of  coffee  for  i?10.  What  Avas  the  price  of  a 
pound  of each  V 

116.  Give  a  short  method  of  a,pi)roximating  to  any  root 
of  decimals  nearly  equal  to  unity. 

117.  How  many  square  feet  of  inch  and  a  half  plank 
will  be  required  in  the  construction  of  a  closed  box,  whose 
external  dimensions  are  to  to  be  3,  4,  and  (>  feet  ? 

118.  Find  the  number  of  s(|uare  feet  of  inch-and-a-half 
plank  necessary  for  the  construction  of  a  closed  box,  whose 
internal  dimensions  must  be  3'  «",  3'  3",  and  3'  1|." 

119.  It  is  between  two  and  three  o'clock,  and  the  hour 
and  minute  liands  of  a  clock  are  inclined  to  each  other  at 
an  angle  of  60  degrees.     Find  the  t ime. 


832 


ARITHMETIC. 


1 


120. 

the  result 

121. 


Multiply  35y/.>09,y99,9l)9   bv   799,999  and  divide 

lit  by  55 

Simplify 


99.999. 


2  +  v3     .•i  +  v2     r)  +  v*' 


2  -  V  3     3 


\- 
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122.  The  crew  of  a  boat  roAv  i\  miles  down  a  river  and 
half  way  back  again  in  two  hours.  Supposing  the  stream 
to  have  a  current  of  2|  miles  an  hour,  lind  at  what  rate 
they  would  row  in  still  water. 

123.  Show  how  a  piece  of  paper  8  inches  scaiare  may 
be  cut  so  as  to  form  a  parallelogram,  whose  sides  tire  very 
nearly  13  and  5,  and  whose  angles  are  very  nearly  right 
angles. 

124.  A  vessel  5  ft.  10  inches  long,  4  ft.  2  in.  wide,  and 
3  ft.  4  in.  deep  is  lilled  with  water.  Find  the  Aveight  in 
pounds  of  the  contents  of  the  vessel  ;  a  cubic  foot  of  water 
weighing  l(X)0  ounces. 

125.  A  (jrlasgow  merchant  ships  to  his  jMontreal  agents 
for  sale  goods  for  which  he  pays  £116  sterling  in  Glas- 
gow, lie  i)ays  an  ad  valorem  duty  of  12  per  cent,  upon 
the  goods  aiul  a  commission  of  7  percent,  to  his  agents  for 
their  services.  Tlie  goods  realize  in  Montreal  $780.  Find 
the  m(!i'chant's  net  gain,  a  pound  sterling  ix'ing  eijual  to 
$4.8(k 

12(>.  A  person  ordered  1150  to  be  distributed  among 
some  poor  people,  l)ut  before  the  distribution  had  taken 
place  two  more  unexpectedly^ appeared,  in  conseijuenceof 
which  the  former  receiv(^d  .ir2..')0each  less  than  they  other- 
wise would  have  done.     What  was  their  number  at  first? 

127.  A  grocer  can  sell  coffee  at  30  C(»nts  a  pound,  and 
realize  a  j^rotit  of  25  per  cent.  He,  however,  mixes  the 
coffee  with  chicory,  which  costs  him  (»  cents  a  pound,  and 
selling  the  mixture  at  25  cents  a.  pound  realizes  a  profit 
(»f  40  })er  cent.  How  many  \)vv  cent,  of  coffee  does  the 
adulterated  mixtun^  contain? 

128.  The  area  of  the  base  of  a  cylinder  is  2  '.(piare  ft.  and 
its  height  30  inches.  Find  the  height  of  a  cylinder  the; 
solid  content  of  which  is  3  times  as  great,  but  whose  diu- 
meter  is  onlv  two-thirds  that  of  the  given  one. 


SKT.ECTKD    rxrVKHSirV    I'ROHT.EMS. 


J^33 


129.  Find  accuratelv  to  three  places  of  decimals  the  • 
L'ube  root  of  78R3(;42l/ 

130.  If  10  nieii  ami  3  women  working  8  hours  a  day 
perform  a  piece  of  work  in  12  days,  how  many  days  would 
he  re(piired  for  8  men  and  5  women  working  9  hours  a 
(lay  to  perform  the  same  work,  if  3  women  do  as  much 
work  in  a  ^iven  length  of  time  as  2  men  ? 

131.  A  person  borrows  $540,  which  he  agrees  to  i)ay  in 
yearly  paymelits  of  $\)()  each,  together  with  interest  at  the 
rate  of  8  per  cent.,  payable  annually,  the  borrower  having 
the  privilege  of  i)aying  a  greater  sum  than  $00  on  account 
of  ju'incipal  aniuially,  if  he  choose  io  do  so,  the  lender 
agreeing  to  allow  him  interest  at  7  per  cent,  upon  all 
principal  money  paid  in  excess  of  $00  a  year.  The 
l)orrower  makes  three  annual  payments  of  $150  each  and 
pays  the  bahmce  of  his  indebtedness  at  the  end  of  the 
fourth  year.     Find  the  amount  of  the  last  payment, 

132.  The  i)late  of  a  mirror  is  3()  inches  by  24  and  is  to 
be  framed  w:tli  a  frame  of  uniform  width,  whose  ar<^a  is 
to  be  equal  to  .Vli  that  of  the  glass.  Find  the  width  of  the 
frame. 

133.  The  dianipter  of  the  hind  wheel  of  a  carriage  is 
one  foot  greater  than  that  of  the  fore  wluu^l,  and  in  a 
journey  of  seven  miles  the  fore  wheel  makes  210  revolu- 
tions more  than  tlie  hind  wheel.  Find  the  diameter  of 
each  wheel,  assuming  the  ratio  of  the  diameter  to  the  cir- 
cumference of  a  circle  to  be  as  7  to  22. 

134.  A  goldsmith  mixes  gold  of  15,  19,  23  and  24  carats 
so  that  the  comi)Ound  may  be  20  carats  fine.  What  quan- 
tity of  each  must  he  use  ? 

Any  consistent  answer  will  be  sufficient. 

135.  A  nnirket  woman  buys  eggs  at  the  rate  of  5  for 
twopence,  sells  half  of  them  at  3  for  a  penny,  and  the  re- 
maining half  at  the  rate  of  two  for  a  penny,  and  finds  that 
she  has  gained  one  shilling.  How  many  eggs  did  she 
buy  r 

136.  A  snail  crawls  up  a  wall  c  ft.  high,  going  up  h  feet 
per  day  and  slipping  back  a  feet  at  night.  When  will  it 
reach  the  top  ? 

Point  out  the  conditions  of  possibility. 
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137.  A  room  24  ft.  long.  13i  ft.  wide,  and  11  ft.  high 
has  two  <loor8  and  two  windows,  each  8  ft.  high  and  4  ft. 
wide.  How  many  square  yards  of  plastering  will  it  re- 
(juire,  including  the  ceiling,  and  how  many  yards  of  car- 
]jeting,  27  inches  wide  for  th(;  floor,  allowing  no  waste? 

138.  Find  the  sixth  root  of 

2,5()5,72H,4(n). 
13W.  A  square  number  cannot  l)e  of  the  form  12w  +  5. 
1 10.  The  product  of  three  consecutive   miniliers  cannot 
be  a  perfect  square. 

141.  Define  tlie  terms  circulating  decimal  and  i)erfect 

I'cpetend. 

1 
If,j- ,  .  is  a  perfect  repetend,  and  n  figures  of  the  rt^ 

jx^tend  are  known,  show  liow  the  remaining  a  figures  can 
be  found  bj"  i^iniple  inspection.     • 

142.  (liven  ^Y  =  0-0588  j^-,  Avrite  down  four  more  figures 
by  simple  multiplication,  and  the  remaining  eight  by 
inspection. 

143.  The  scale  of  a  map  is  ^-yVoo  ^^^^^  ^^*^'  distance  on 
the  map  between  the  positions  of  two  places  is  2|  inches, 
i'^'ind  their  actual  distance  in  miles. 

144.  Find  the  radius  of  a  sphere  whose  volume  is  equi.l 
to  the  sum  of  the  volumes  of  three  spheres  whose  radii 
are  7,  8  and  9  feet,  respectively. 

145.  The  pi'esent  income  of  a  railway  company  would 
justify  a  dividend  of  six  per  cent,  if  there  were  no  prefer- 
ence shares  ;  l)at  as  there  is  £400000  of  the  stock  consir:t- 
ing  of  such  shares  which  are  guaranteed  7^  per  cent,  per 
annum,  the  ordinary  shareholders  receive  only  5  per 
cent.  Find  the  amount  of  ordinary  stock  and  the  com- 
pany's income. 

14().  A  man  has  a  piece  of  land  109  rods  one  yard 
-^•iy  ft.  long,  and  IH)  rods  1  yard  \}r^  ft.  wide,  which  he 
wishes  to  lay  out  in  the  largest  possible  square  lots  of 
equal  size.     How  many  lots  Avill  there  be? 

147.  A  person  annually  increases  his  capital  20  per 
cent.,  less  a  yearly  expenditure  of  S500.  At  the  end  of 
four  years  his  capital  amounts  to  S18,052.  Find  his  original 
capital. 


SKLEOTEl)   UNIVERSITV    IMUmi.EMS. 


148.  A  person  left  10000  to  be  divided  among  his  three 
sons,  whose  ages  were  6  years  2  montiis,  \)  years  8 
months,  13  yeai's  and  2  months,  respectively,  in  such 
proportions  that  the  share  of  each  at  simple  interest  at  six 
per  cent,  should  amount  to  the  same  sum  when  they  should 
arrive  at  the  age  of  21  years.  What  was  each  one's 
sliare  ? 

149.  A  merchant  bouglit  a  certain  quantity  of  corn^  for 
which  he  paid  a  certain  sum  of  money,  but  on  measuring 
it  he  found  only  |J|  of  tlie  quantity  he  expected  ;  he  sold  it, 
gaining  |  of  the  cost,  and  received  $r^l60,  which  was  at 
the  rate  of  12y*jj  cents  a  bushel  more  than  he  would  have 
paid  had  he  received  the  quantity  he  expected.  How 
many  bushels  did  he  suppose  he  had  bought,  and  at  what 
l)rice  ? 

150.  A  railroad  train  travels  for  |  of  the  distance  at  a 
rate  of  30  miles  an  hour,  the  next  |  of  the  distance  at  the 
rate  of  35  miles  an  hour,  and  the  remaining  distance  at 
the  rate  of  40  miles  an  hour.  What  is  the  average  rate  in 
miles  per  hour? 

151.  The  riicent  3?,  per  cent.  Canadian  loan  of  £5000000 
was  placed  in  London  at  the  rate  of  £91  2s.  (3d.  for  each 
£100.  If  the  proceeds  were  placed  in  Canada,  by  drafts 
on  London,  di'awn  at  the  rate  of  8|%  premium  (old  par  of 
exchange),  what  was  the  total  amount  in  Canadian 
currency  realized  from  the  loaii? 

152.  What  sum  should  be  paid  for  a  $100  debenture  to 
run  for  20  years  at  4  per  cent,  per  annum,  in  order  that 
the  investor  may  realize  5  per  cent,  per  annum  on  his 
outlay  ? 

153.  A  contractor  engaged  to  complete  1000  yards  of 
railway  in  50  days,  and  employed  100  men  working  9 
hours  a  day,  but  at  the  end  of  30  days  he  found  only  450 
yards  finished.  How  many  additional  men  must  he  hire 
in  order  that  all  working  10  hours  a  day  may  finish  the 
work  in  the  given  time  ? 

154.  Standard  gold  is  !|18.94#f  an  ounce.  Find  the 
least  number  of  ounces  that  can  be  coined  (1)  into  an  exact 
number  of  .f5  pieces,  (2)  into  an  exact  number  of  sover- 
eigns, and  find  the  number  of  coins  in  each  case. 
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155.  The  value  of  diamonds  varies  as  the  square  of 
their  ■\v('i<j;-ht.s,  and  the  sijuaro  of  the  value  of  I'ubies  varies 
as  the  cube  of  their  Aveig-lits  ;  a  diamond  of  a  carats  is 
wortli  m  times  a  ruby  of  h  carats,  and  l)0th  together  are 
worth  i'c.  Find  the  value  of  a  diamond  and  ruby,  each 
weighing-  x  carats. 

15r>.  A  watch  which  is  10  minutes  too  fast  at  12  o'clock 
noon  on  Monday  loses  4  mlnut(;s  and  12  seconds  per  day. 
What  will  l)e  the  true  time  on  the  following  Saturday 
morning,  when  the  watch  shows  8  o'clock  ? 

157.  The  L.C.M.  of  two  numbers  is  100793;  the  G.C.M. 
is  17;  the  difference  of  the  numbers  is  1221.  Find  the 
numbers. 

158.  At  what  advance  on  cost  must  a  merchant  mark 
his  goods  so  that  after  allowing  10  jier  cent,  of  his  sales 
for  bad  debts,  S  per  cent,  of  the  costs  for  expenses,  and  an 
average  credit  of  9  months  (money  being  worth  4  per 
cent.),  he  may  make  a  clear  gain  of  20  per  cent,  on  the 


first  cost  of  the  goo( 


Is? 


159.  What  will  l)e  the  true  interest  on  $1000  f\)r  C 
months,  it  being  supposed  that  if  this  interest  is  invested 
for  the  next  six  months  that  the  whole  interest  for  the  year 
shall  be  exactly  six  per  cent.  ? 

1()0.  A  merchant  in  London  remits  to  iVmsterdam 
£1000,  at  the  rate  of  18d.  per  guilder,  directing  his  Am- 
sterdam agent  to  remit  the  same  to  Paris  at  2  francs  10 
centimes  per  guildcM',  less  i  per  cent,  for  commission,  but 
the  exchange  between  Amsterdam  and  Paris  happened  to 
be  at  the  time  the  order  was*^  received  at  2  francs  20 
centimes  per  guilder.  The  merchant  at  London,  not  a])- 
prised  of  this,  drew  upon  Paris  at  25  francs  per  pound 
sterling.     Did  he  gain  or  lose,  and  Iioav  much  per  cent  V 

KU.  CalcLibite  to  within  yuV,-,-  of  one  per  cent,  the  rate 
per  cent,  that  paid  quarterly  is  equivalent  to  8  per  cent. 
paid  annually. 

162.  Two  boats  start  to  row  ..  race  at  B  o'clock.  The 
race  is  over  at  (Vj  minutes  past  3,  the  losing  boat  being 
40  yards  behind  at  the  finish.  At  4  minutes  past  8  this 
boat  was  700  yards  from  the  winning  post.  Find  the 
speed  of  each  bosit  in  miles  per  hour 
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H\H.  A  sent  liis  agent  5000  bushels  of  wheat,  which  he 
sold  at  $1.20  per  bushel  on  a  certain  com  mission.  Alter 
deducting-  this  commission  and  also  a  second  one  at  the 
rate  of  4  per  cent.,  he  invested  the  remainder  in  silks  for 
A.  The  two  commissions  amounted  to  .*500.  At  what 
rate  was  the  first  one  charged? 

lt>4.  Three  persons,  A,  B  and  (\  are  concerned  in  m 
cotton  mill  ;  A  puts  in  $4800  foi"  8  months ;  Ji,  a  sum  un- 
known, for  10  months  ;  and  C,  $(1000  for  a  time  not  known. 
When  the  accounts  were  settled,  A,  B  and  C'  received,  re- 
spectively, $t')000,  $7000  and  $7800  for  stock  and  prolits. 
Find  B's  stock  and  C's  time. ' 

IfJo.  A  person  having  to  })ay  $1085  al  the  end  of  two 
years,  invested  a  certain  sum  of  money  in  the  three  per 
cent,  consols,  allowing  the  dividends  to  accumulate  until 
the  payment  of  the  debt,  and  also  an  equal  sum  the  next 
year.  Supposing  the  investments  to  be  made  and  the 
debt  to  be  paid  when  the  consols  are  iit  73,  what  must  be 
the  sum  invested  on  c^ach  occasion,  that  there  may  be  Just 
sufficient  to  pay  the  debt  at  the  proper  time? 

1  (')(').  A  ladder  30  feet  long  just  reaches  a  window  in  a, 
house  on  one  side  of  a,  street  42  feet  wide,  it  is  then  turned 
about  its  lowest  point  and  just  reaches  a  window  on  tlie 
other  side.  If  the  two  positions  of  ^he  ladder  be  at  right 
angles,  find  the  height  of  the  windows. 

167.  A  crew  rows  three  miles  down  stream  and  back 
again  in  1  hour  and  20  minutes.  If  the  rate  of  the  cur- 
rent be  three  miles  per  hour,  find  their  rate  in  still  w'ater 

1()8.  A  merchant  annually  increases  his  capital  by  50 
per  cent,  of  its(!lf  except  an  expenditure  of  $2000  a  year, 
and  at  the  end  of  five  years  finds  he  is  worth  $34387.50. 
F'ind  his  ca[)ital  at  first. 

109.  A,  B  an:l  C  engage  in  l)usiness.  A  puts  in  $400  at 
first  and  $400  more  at  the  end  of  ^ix  months,  B  puts  in 
$900  at  first  and  withdraAvs  one-third  of  his  ea})ital  at  the 
end  of  six  months.  0  puts  in  $200  at  the  end  of  every  six 
months.  At  the  end  of  two  years  they  have  gained 
$6700.  What  share  of  the  profit  should  C  receive  in  ad- 
dition to  25  per  cent,  of  the  total  profit**  for  managiiig  tlKi 
business? 
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170.  TiUTYiber  worth  S20  per  thoubUMd  feet  1»  exported 
from  Canada  to  tlu;  United  States,  to  be  manufactured  at, 
a  cost  of  $25  per  thousand  feet  for  re-impoi'tation  into 
Canada.  If  tlie  expoi't  duty  on  lumber  1)0  10  per  cent., 
and  the  import  duty  on  the  manufaetun^d  article  be  30 
per  cent.,  lind  tlie  cost  of  manufacture  in  Canada,  that  the 
Canadian  manufacturer,  after  making  a  ])rofit  of  20  per 
cent.,  m.iy  sell  his  g-oods  at  a  price  which  would  leave  the 
American  manufacturer  no  ])rolit.  • 

171.  A  ship  carrying'  a  certain  number  of  passeng-ers  is 
becalmed  with  provisions  for  six  weeks,  but  it  is  found 
that  one  person  dies  at  the  end  of  each  week  and  the  pro- 
visions last  for  8  weeks.  How  many  Avere  on  board  at 
tirst  ? 

172.  Find  the  time  betAveen  m  and  ?w  +  l  o'clock,  when 
the  hands  of  h  watch  are  exactly  n  minute  spaces  apart. 

173.  A  ladder  when  placed  upright  is  4  feet  higher  than 
a  wall  ;  when  the  foot  of  the  ladder  is  removed  1  (')  ft. 
from  the  wall  ii;  just  reaches  the  top.  Find  the  height  of 
the  wall. 

^  174.  A  rope  512  ft.  long'  has  one  end  fastened  to  a  corner 
of  a  house  25  ft.  square,  around  Avhicli  it  is  tlien  com- 
pletely wrapped.  Tfow  far  Avill  a  man  holding  the  other 
end  of  the  rope,  and  keeping  it  sti'etchcd,  walk  bcfbres  the 
rope  is  re-w^rapped  round  the  house  in  the  contrary  direc- 
tion ? 

175.  Find  the  effect  of  adding  the  same  quantity  to  both 
terms  of  a  fraction. 

Employ  j^our  result  to  compare  the  values  of  the  frac- 
t.'ons 

4„;j-  ctiiu  ^viTi  ?  Trr?5  8  rt^i<^i  4ff-rs  1  7<r"T  fi^"^   s^ov 

176.  A  cubic  inch  of  gold  weighs  -Vrjy-  oz.  (avoir.),  one 
of  silver  J^*y\rK-oz.,  and  of  copper  \'^.\%q7..  A  coin  whose 
volume  is  -04  cubic  inch  is  composed  of  g'old,  silver  and 
copper  in  the  ratio  (by  volume)  of  12:2:1.  TTow  ir.nny 
grains  of  each  kind  of  metal  does  the  coin  contain  ? 

177.  A  mortgage  for  $1000,  bearing  interest  at  the  rate 
offe  per  cent,  per  annum  payable  half  yearly,  has  two 
years  to  run.  Find  its  present  value  if  money  is  worth 
six  per  cent,  per  annum. 
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178.   Which  is  the  better  inveHtnienf  : 

(l)  Railway  shares  at  70  paying  yearl\  dividends  of  4 
per  cent.,  broki^ra^e  }^  per  cent.,  or 

{'2)  Hank  stociv  at  I  H)  i)ayin^'  hjilf  ycirlx  dividends  of 
4  per  cent.,  subject  to  an  income  tax  of  17  mills  on  the 
dollar? 

17'.>.  A  [>erson  borrows  $UXH)  for  two  years,  jind  dis- 
charges the  (b'bt  by  paying  ij^CAX)  at  the  end  of  one  year 
jiiid  i'^t'tOO  at  the  «'nd  of  two  years.  What  rate  percent. 
l»er  annum  (compound)  interet^t  did  lu*  i>ay? 

\><().  Out  of  a  cask  containing;'  1 10  <|Uarts  ul"  [iiwv.  alco- 
hol a  (piantity  is  drawn  off  and  replaced  by  water  Ot 
\\u'  mixtui'e  a  second  (piantity,  '.M  ,',  <[Uarts  more  than  the 
tirst  is  drawn  off  and  n-placed  by  wate*r.  The  ca>^k  now 
ctaitains  as  much  Avater  as  alcohol.  Find  how  many 
(piarts  wert!  taken  out  the,  iirst  tinu'  ? 

181.   A  man  insures  his  life  for  #<<,  at  a  i)remium  of  !^^' 


p( 


r  annum;  he  died  after  n   years,   and    the  insurance 


()FHc(^  neither  <»aiiK'd  nor  lost  in  the  transaction.  Kind  //, 
reckoning"  compound  interest  at  the  I'ate  of  (/per  cent,  per 
annum. 

182.  If  \\  and  C,  Avorkinj?  together,  take  p  days  to  do  a 
jaece  of  woi'k,  for  whi(di  C  and  A  togetiier  look  </  days, 
and  A  and  B  to.«<'thei'  /•  days,  find  how  lonj;-  eneli  Avonld 
take  l)y  himself 

18.S.  Detine  e\cl\anj.;'e  nnd  pju' of  exchange.  Find  the 
])ar  of  exchan<4e  between  Kn^'land  and  the  United  States, 
liaviug'  ^-iN'en  that  the  I'nited  States'  SlO  ^oU\  ])iece  wei<;'hs 
:!'}H  ^\'^.  .'Did  is  ,"„  tiiu'.  and  that  10  lbs.  troy  of  Fnji'lish 
standard  ^old,  ]!  fine,  are  coined  into  18(;u  Koverel<i-ns. 

184.  If  a,  pt^'son  invests  in  the  three  per  cents  so  as  to 
liave  thre<^  per  cent,  cleai'  on  his  investments  ,'ifter  })ayinj;' 
uC  \h\.  in   tl 


an  income 


X 


V 


(1, 


]>er 


does  lie  receive,  when  the  inco%U'  rax  is  reduced  to  M.  in 
the  pound  ? 

185.  A  person  who  bougiit  a  house  and  lot  sometime 
ai^'o  for  SinOO.  nov;  linds  them  to  be  worth  i*^1700,  the  value 
of  the  lot  having'  doubled  while  that  of  the  lionse  has  fallen 
olf  10  per  cent,  What  will  it  cost  him  to  insure  the  bonst^ 
ilt  J  pev  Ct'llt,  on  i  of  its  value  ? 
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IHti.  A  note  tor  .^lOfit),  dntcd  August  30,  for  iHin'c 
inontlis,  Mild  lu'niin^'"  iiittTcst  nt  the  I'Mtc  of  r»  })ercent.  pci* 
ainiiiiH,  in  disi'oiiiitcd  at  a  bank  on  Octolu'i' 5  at  H  perctMit. 
AVhat  .ire  the  proceeds  of  tlur  note? 

187.  Wliieh  is  the  lu'ttei*  inv^'stnient,  .'i  ]»ei'  eent.  eons(>l> 
at  *.>♦'»];{,  tlie  dividend  Ix'in^  ]»aynl»le  o  nionriis  lienee  ;  or, 
II.  S.  i  pel'  eejits  at  l.'IOij',  dividend  p;iyal»l(^  in  2  months, 
money  being"  worth  thre(^  per  eent.    jier  Mnnum  intt^rest? 

ISH,  Two  men,  A  and  H,  enter  into  I)usiness  ;  A  is  to  re- 
ceive .*2a  a  month  and  10  pei'  cent,  of  the  snh's  for  manajr- 
m}i;  tlie  husiiu'ss.  the  remninin«>'  ]»rotits  to  be  divich'd 
e(|nally.  Tlie  j^oods  are  sohl  at  nn  average  profit  of  .U) 
))er  cent.  I'Mnd  tlie  total  sales,  in  order  that  Ji  may  re- 
ceive 2;')  per  cent,  of  the  prolits. 

IHD.  A  gallon  of  fresh  water  weighs  10  lbs.,  aiul  has  a 
volume  of  277*271  cu))ic  inches.  How  many  cubic  feet  of 
salt  water  (which  is  three  per  cent,  heavier  than  fresh 
water),  will  a  vessel  weighing  aOO  tons  displace,  the 
weight  of  the  water  displat'cd  being  (Mpial  to  the  weight  of 
the  vessel  ? 

190.  A  and  15  arc  travelling  on  rhe  same  road  towards 
Toronto,  A  at  tlu;  rate  of  ^/.  miles  and  li  at  the  rat«^  of  h 
miles  per  hour.  At  noon  A  was  ///  miles,  and  at  ('»  p.m. 
H  was  n  miles  from  Toronto.  Kind  how  many  hours  from 
noon  A  ])assed  li,  a  beii;g  greater  than  h.  Interjavt  the 
result  Avhen    »/      10,   ((     o,   />     .'i  and   n     2(i  ;  also,  when 

UM.  ■-  man  divides  i'^l.'i(K)  into  two  sums,  and  lends 
them  at  different  rates  of  inter('st.  He  Muds  the  incomes 
from  them  to  be  e(|Ua!.  If  lie  had  loaned  the  lirst  at  the 
rate  of  the  second  he  would  have  received  l.'JC*.  and  the 
second  at  the  rate  of  (he  first  he  would  have  obtained  'ii^V.K 
Find  the  rates  of  interest. 

P.>2.  A  circular  j)late  ol  h'ad  2  inches  iliick  and  H  inches 
in  diameter,  is  converted  without  loss  into  spherical  shot 
of  the  same  density  and  I'ach  -Oo  inch  radius.  P^'ind  the 
number  of  shot. 

VJ'A.  If  10  s(|uare  chains  make  an  acre,  find  the  length 
of  a  link  in  inches.  Find  the  distance  in  links  between 
the  opposite  corners  of  a  s(piii.re  held  containing  10  acres. 
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l'.)4.  A  man  s  ijHomc  consists  of  a.  sal.-iry  <>t'  1^)10  l><'i' 
aniuun,  otMividcnds  on  slumps,  wliicli  pjiy  f)  per  c<uit.  per 
uunuin,  and  of  routs.  If  Ids  dividends  form  \  of  Ids  total 
income  and  Ids  rents  i,  find  the  m mount  of  ea|>itjil  which 
Ik'  has  invested  in  shares. 

W^^).  A  man  invests  i*5000  equally  iu  the  shares  of  \\\\> 
hanks.  Tlu!  shar(^s  of  tlu;  one  are  at  li  per  ent  discount 
and  of  the  otluu*  at  f)  jun*  ccuit.  pnuuluiu  ;  tin  price  of  s*ock 
iu  th(5  former  rises  7  per  cent,  and  that  iu  the  latter  '"ills 
«>  [)er  cent.  low«u'  than  when  the  ]>iirchase  \v;'s  uiade.  T« 
the  man  now  sells  out  what  will  he  piin  or  lose? 

r.MI.   A  house;  is  let  for  $'20i)  a  yciar,  }>ayaide  quarterly 
What  present  suui  will  i)ay  the   riMit   for  three  yeaif*,  ii' 
uu)uey  is    worth   <>  per  ct;nt.   \)vv  annum,    payal  ic   half 
Nearly  ? 

r.?7.  Ktate  clearly  tlu;  jlittbKnico  between  simple  and 
C(mipouud  interest.  Show  that  at  10  ])er  cent,  per  annum 
comi)ound  interest  a  sum  of  money  wdll  double  itself  in  a 
little  more  than  seven  y(;ars. 

1*.)H.  A  in  Toronto  owes  B  in  Liverpool  t'2r>()0;  in  what 
dlfterent  ways  may  ])aynu'nt  be  made?  Explain  the 
metliod  usually  adopted.  If  exchang'e  is  at  i)ar,  what 
sum  iu  Canadian  money  will  discharge  the  d(d)t? 

ll)i>.  Define  the  terms,  Stock,  Annuities,  Consols,  Hrok- 
erage.  A  jku'sou  invests  |8H4()  in  the  '6  ■  •  cents  at  84. 
and  when  the\'  have  risen  to  8()  transfer^  ^  of  his  capital 
to  the  4  iK'r  ciMits  at  08.  Is  his  income  increased  or  dim- 
inished, and  by  how  niiicJi:-^ 

200.  Water  is  discuciigv-u  at  ciie  <rtte  of  500  gallons  a 
minute  from  a  reservoir  of  2700  sejuare  feet  surface  into 
one  of  1800  scjuare  feet  surface.  Find  how  long  it  will 
take  to  diminish  the  difference  between  their  levels  by  5 
inches,  a  culnc  foot,  of  water  weighing  1000  ounces,  and  a 
gallon  10  pounds. 

201.  To  finish  a  certain  piece  of  work  16  masons  were 
employed  for  30  days,  20  carpenters  for  32  days,  and  15 
painters  for  lO  days.  If  a  mason  receive  5  percent,  less, 
and  a  painter  5  per  cent,  more  per  day  than  a  carpenter, 
and  the  total  cost  of  the  work  is  $2965.60,  find  how  mucb 
each  workman  receives  per  day. 


,'^4-2 
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202.  A  workni.'iii  in  the  city  of  A  linds  that  lie  ha?  t'-» 
]>ay  50  per  cent,  of  his  wa,^(is  for  food,  15  per  cent,  for 
clothes,  and  12  [)er  cent,  for  rent,  and  saves  the  remainder. 
On  movinfjf  to  M  h(^  finds  that  fo(xl  costs  him  fonr-tifths  as 
much  as  at  A,  clothes  ;>  times,  and  rent  two-and-a-half 
times  as  much,  l)Ut  wti^is  are  50  ]»er  cent.  hij»'her.  How 
h)n^  will  his  saving's  for  a  year  sup])0i't  him  in  each  of  the 
two  j)laces,  resi)ectively. 

20;j.  vVn  imi)orter  entei's  for  duty  (at  oO  i)er  cent,  ad 
valorem)  an  article  which  hv,  vnlues  at  $200.  The  value 
of  the  article  is  however  found  to  be  $8.-)0,  and  the  cus- 
toms reg'ulation  in  such  cases  is  that  then^  shall  he  levi(;d 
on  such  j*-oods  (in  addition  to  tlu.'  duty  payable  when  pro- 
])erly  entered)  a  sum  eipial  to  the  same  p(;rcentao"e  of  the 
l)roper  duty  as,  the  p'ercenta^e  of  undervaluation  of  the 
original  entry.  ]^'ind  the  full  nniount  ])ayablc  in  this 
case. 
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EXAMINATION  PAPERS. 


TT>TTVET?<irnF,S   OF   QUEEN's,    TRINITY    AND    VICTORIA. 
i  MATRICULATION,     1888. 

1.  A  man  owns  -27  of  a  certain  patent.     He  sells  -416 
of  his  share  for  ^3240.     What  is  the  value  of  the  patent  ? 

2.  Find  the  value  of 


l-2H^'57x2vi-f-l°01  + 


15-793 


1 


7-107    •  "  9 

3.  Divide  $12.46  among  A,  B,  C  and  D,  so  that  A's  share 
may  be  -^  of  D's,  O's  share  -^j^  of  A's,  and  B's  share  the  sum 
of  A's  and  C's. 
^^^  4.  If  125  men  dig"  a  trench  100  yds.  long,  20  yds.  wid(^ 
and  4  ft.  deep,  in  4  days,  working  12  hours  a  day  ;  how 
many  men  will  be  needed  to  dig  one  500  yds.  long  8  yds. 
wide  and  6  ft.  deep,  in  3  days,  working  7|  hours  a  day  V 
5.  A  man  left  j\  of  his  estate  to  one  of  his  sons,  and  50 
per  cent,  of  the  remainder  to  another,  and  the  rest  of  the 
estate  to  his  Avidow ;  the  difference  of  his  sons'  legacies 
was  $783.   ,  How  much  did  his  widow  receive? 

G.  Find  the  true  discount  on  a  note  of  $259.05,  due  4 
years  hence  at  2-|-  per  cent,  per  annum. 

7.  The  discount  on  a  certain  sum  due  2  years  hence  is 
o300,  and  the  interest  on  the  same  sum  for  2  years  is  $342. 
Find  the  sum  and  tiie  rate  per  cent,  per  annum. 

8.  The  area  of  a  rhombus  is  990  sq.  yds.,  and  the  length 
of  one  of  its  diagonals  is  55  yds.     Find  the  other  diagonal. 

9.  Th3  cost  of  fencing  a  circular  plot  of  ground  at  $1.25 
a  yd.  was  $715.00,  Find  tne  length  of  a  straight  path 
running  from  side  to  side  through  the  centre. 

10.  The  pressure  of  wind  on  a  plane  surface  varies 
k  Jointly  as  the  area  of  the  surface  and  the  square  of  the 

\""\"v?ind's  velocity.  If  the  pressure  on  a  square  foot  is  1  lb. 
when  the  wind  has  a  velocity  of  15  miles  an  hour,  find  the 
pressure  on  a  square  yard  when  the  wind  is  moving  with 
the  velocity  of  75  miles  an  hour. 
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AKITHMETrC. 


Q.,    T.,    V.    MATRK^JLATION,    1889.  ^ 

1.  How  do  we  know  by  inspection  wiieii  a  number  is 
divisible  bv  2  y  bv  8  V  bv  4  ?  bv  5  ?  bv  G  V  bv  8  ?  by  9  ? 
by  11? 

2.  Work  out  to  a  single  tinai  result  each  of  the  loilow- 
ing  : 

11 


(a) 


2  + 


1 

H 

v/2+_2 
v'2  +  1 


1  + 


1 

V. 


to  4  dt^eimals. 
0-12 


{)-l\)ij  x'^-—-  expressed  in  vulgar  fractions. 
0.3 

.3.  A  and  B  i'un  a  mile  race  Avhicli  B  can  accomplish  in 
\     i)^  minutes.     A  gets  10  seconds  the  start  and  comes  in  16 
<-^rods  ahead.     How  would  the  race  finish  if  B  got  9  seconds 
the  start  ? 

4.  If  I  buy  I  of  4|  yards  of  cloth  for  $0.65  and  sell  i  of 
1|  yards  for  24  cents,  at  what  rate  per  yard  must  I  sell 
the  remainder  so  as  to  gain  20  per  cent,  on  the  whole 
transaction  ? 

5.  A,  B  and  C  form  a  partnership  for  a  year.  On  Jan. 
1st,  A  puts  in  $300,  B  $500,  and  C  $600.*^  B  draws  out 
$300  on  May  1st,  and  C  draws  out  $300  on  Sept.  1st.  For 
the  first  six  months  the  gain  is  10  per  cent,  on  the  mean 
stock,  and  for  the  second  six  months  it  is  $112.  Find  the 
total  profits,  and  show  how  they  are  to  be  divided. 

6.  A  person  sells  $()250  of  3  per  cent,  consols,  when  they 
are  worth  96,  and  invests  the  proceeds  in  railway  stock  at 
75  and  paying  2|  per  cent.  How  does  this  transfer  affect 
his  income  ? 

7.  A  floor  16  by  20  is  to  be  completely  covered  with 

K carpet  27  inches  wide,  and  having  a  pattern  which  matches 
every  3  feet.  H'  the  carpet  is  to  be  matched,  in  which 
direction  must  tlu^  strii)s  run  so  as  to  give  the  least  waste, 
and  how  much  is  the  waste  ? 

8.  Of  how  many  g.'iilons  capacity  is  a  box  3  feet  long, 
2  feet  wide  and  one  foot  dee})? 
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0<      9.  A  silver  plate  of  uniform  thickness  in  tlie  form  of  a 
y    square  is  worth  $3.20.     What  is  the  value  of  the  largest 
circular  disc  which  can  be  cut  from  it? 


Q.,    T.,    V.    MATRICULATION,    1890. 


I  o 
T^ 


1    _    I 

r  0     ii !» 


1.  Simplify  .  — r^j-  and  .-'---',,  and  divide  their  dif- 

i  -  14  4  J^  +  ?1)     it  !) 

ference  by  their  product  increased  by  unity. 

2.  Reduce  0-48 i  of  0-518  of  0-081  of  0-06875  of  105  miles 
to  yards. 

A  railway  train  moves  at  the  rate  of  27-37  yards  per 
second.     How  many  miles  an  hour  is  this  ? 

3.  A  horse  is  bought  for  $3<)0.  At  what  price  must  he 
be  sold  to  make  12^  per  cent,  on  the  transaction? 

4.  A  piece  of  cloth,  live  times  as  long  as  it  is  broad, 
costs  £38.  Find  its  dimensions  if  the  price  is  9s.  Gd.  per 
square  yard. 

5.  1200  is  distributed  among  15  men,  30  women  and  35 
children,  each  woman  receiving  $3  and  each  man  as  much 
as  a  woman  and  2  children.  How  much  does  each  re- 
ceive ? 

6.  There  are  50  coins  consisting  of  25-cent  and  20-cent 
pieces  worth  $11.75.  If  each  25-cent  piece  were  a  20-cent 
piece,  and  each  20-cent  piece  a  25-cer_t  piece,  the  value  of 
the  coins  would  be  $10.75.  How  many  coins  are  there  of 
each  kind  ? 

7.  A  goldsmith  pays  half  as  much  per  ounce  avoirdu- 
pois as  he  sells  for  per  ounce  troy.  What  is  his  gain  per 
cent.  ? 

8.  What  two  numbers,  each  of  four  figures,  have  101 
for  their  greatest  common  measure,  and  27573  for  their 
least  common  multiple  ? 

9.  The  discount  on  a  certain  sum  for  2^^  years  is  \^  of 
the  interest  for  the  same  time,  simple  interest  being  reck- 
oned in  each  case.  Find  the  rate  per  cent.,  and  if  the  in- 
tei-est  and  discount  together  are  $365.40 ;  find  the  princi- 
pal sum. 


ue> 
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10.  The  external  length,  l)r«!adth,  and  height  of  a  closeH 
rc'Ctanpfular  wooden  box  are  18,  10  and  0  inches,  respec- 
tively, and  the  thickness  of  the  wood  is  half  an  inch. 
Wh(3n  the  box  is  empty  it  weighs  15  pounds,  and  when 
tilled  with  sand  101)  ])ounds.  Compare  the  weights  ot 
e<iual  hulks  of  wood  and  sand. 


EDUCATIOX    DKPA RT.VlRN'r, 


TH114I)    <*LASS,     l8^^H. 


(D 


1.    Add  tooctlici"  '■}  of  t;ia,  I  of  .^^  of  •;•  ot  £2  12s.,  and  : 

oftki. 
-     .      deduce  los.  Hd-  to  the  decimal  of  l^is.  6d. 
\%\  2.   Find  hv  i:*ractice  the  vahu'  of  -8596  lbs.  at  £10  18s. 
VVV^    71.fl.  each. 

3.  A  person  borrows  .*500  on  April  iOth,  and  on  Juno 
22nd  pays  his  debt  with  $510.20.  At  Avhat  rate  per  cent. 
per  annum  was  he  charged  interest  ? 

4.  A  man  having  a  certain  sum  of  money  to  invest  has 
an  oppoitunity  of  purchasing  7  ])ei'  cent,  stock  at  1)5,  but 
delays  until  it  has  risen  to  1 10.  What  per  cent,  is  his 
income  less  than  if  he  had  purchased  at  the  first  price? 

'    \ir  5.  At    an    international    exhibition   one   country   was 
^^'    awarded  5  gold,  0  silver  and  11  bronze  medals  ;  and  an- 
other 4  gold,    15   silver  and  10  bronze.     Find  a  ratio  of 
values  for  such    medals  that  these  countries  may  be  re- 
.    garded  as  equally  fortunate. 

H.  In  a  box  there  is  a  certain  number  of  sovereigns, 
three  times  as  many  guineas^  and  twice  as  many  marks 
(13s.  4d.)  as  guineas.  The  entire  amount  in  the  box  is 
£815.     How  many  coins  of  each  kind  are  there? 

7.  Find,  wiieu  first  after  2  o'clock,  the  hour  and  minute 
hands  of  a  clock  make  an  angle  of  (»0  degrees  with  each 
other. 

8.  For  each  of  three  succeeding  months  the  population 
of  a  North- West  town  rose  50  per  cent.  ;  and  at  the  end  of 
the  third  month  was  2700.  What  was  the  population  at 
the  beginning  of  the  time  ? 
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9.  Leap  year  is  omitted  oikm'  in  every  century,  except 
those  centuries  whose  number  is  divisil^lo  by  1.  What  is 
the  average  len^tii  of  a  year? 

10.  A  cuIm'  is  formed  of  a  certain  numbcM-  of  pounds 
a,voirdupois  of  a  sul)stance,  and  the  same  number  of 
pounds  troy  of  the  same  substance.  Wjjat  proportion  will 
a  side'  of  the  cube  liear  to  a  side  of  a  cub(!  formed  of  the 
same  numlx-r  of  pounds  ns  hefon;^  but  all  avoirdupois 
(175  Um.  troy  =  14  1  lbs.  m  voirdupois)  V 


i 


THIRD    CLASS,     1H.S4. 


1.  Simplify 


X 


(If  ~  iV)'=~(T'r  ~  f)      :n 

2.  I'ind  the  cost  of  -0625  of  112  ll)s.  of  suj>'ar,  wlnu'c  one 
pound  costs  -0703125  of  17s.  l)|d. 

V).  A  and  H  were  employed  to  do  a  piece  of  work  foi" 
i#(>0.  They  were  to  be  paid  in  ])ropoition  to  tlunr  ability 
to  work,  which  was  4  to  5,  and  to  the  time  each  Avoi'ked, 
N\I;ich  was  o  to  4.     How  much  did  each  receiNe  ? 

4.  A  (juantity  of  silk  was  sold  at  a  loss  of  1  ])er  c<^nt.  ; 
had  it  been  sold  for  4s.  2^,01.  per  yard  there  would  have 
been  a  gain  of  1  per  cent.     Find  the  actual  selling  price. 

5.  A  person  rides  to  town  at  the  rate  of  8^  miles  an 
hour,  and  after  resting  35  minutes  Avalks  l»ack  at  the  rate 
of  2|  miles  an  hour.  The  whole  time  occu])ied  was  7 
hours  20/',  minutes.     Find  the  distance. 

().  Instead  of  a  yard  measure  a  draper  uses  a  stick 
which  is  B(i.,')5  inches  long.  What  does  he  lose  per  cent, 
by  so  doing? 

7.  Wlien  the  course  of  exchange  ])etween  London  and 
New  York  is  cpioted  at  4-9().  London  exchange  {i.e.  Eng- 
lish money)  is  said  to  be  at  2  })er  cent,  premium.  From 
this  calculate  the  i)ar  of  exchange. 

8.  If  silver  is  worth  $1.10  per  ounce,  and  gold  $17  per 
ounce,  find  the  Aveight  of  a  ten-dollar  coin  containing  87 
parts*  in  40  of  gold,  and  the  rest  silver. 


•1. 
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9.  Equal  volumes  of  iron  and  copi)er  are  found  to  weigh 
77  oz.  and  89  oz.  respectively.  Find  the  weight  of  10| 
feet  of  circular  copper  ro<l,  wlien  9  inches  of  iron  roj.1  ol' 
equal  diameter  weigh  Si  ^\  ounces. 

10.  The  expense  of  car[)eting  a  room  15  feet  wide  was 
$52.80;  but  if  the  length  had  been  a  yard  less,  the  ex- 
pense would  have  been  $4(5.20.     Find  length  of  the  room. 

11.  A  rectangular  solid  4i  feet  long,  .'^  fciet  broad,  and 
1;\  feet  thick,  is  incr(;ased  11  inches  in  thickness.  By  how 
much  must  the  breadth  be  diminish(!d.  so  that  the  solid 
maV  retain  the  same  Imlk  as  before? 


^  THIRD    CLASS,    1885. 

1.  Detine  prime  number,  factor,  common  multiple,  dis- 
count, exchange. 

Draw  a  diagram  showing  that  there  must  be  30|  sq. 
yds.  in  a  sq.  rod,  if  the  linear  rod  contains  5  J  yds. 

2.  A  merchant  bought  124  yds.  of  cloth  at  |a.62|  per 
yd.,  and  87|^  yds.  at  $4.12|  per  yd.  At  what  price  per 
yd.  must  he  sell  the  whole  to  realize  a  profit  of  20  per 
cent,  y 

3.  Simplify  the  following  and  give  the  result  in  £  s. 
and  d. : — 

3        .  1-125 -i  of  1;' 

-.  (3-3  +  1  -25)  of  £1  -r  1  of  -^--r^T^  ^^'  •^"• 

2-lG 

+  -T-d. 

2-09 

4.  A  farmei"  sold  two  loads  of  wheat,  in  all  110  bushels, 
for  $94.95.  One  load  w^as  sold  at  97  cts.  per  bushel  and 
the  other  at  72  cts.  per  bushel.  How  many  bushels  were 
there  in  each  load  ? 

5.  A  and  B  engage  in  trade  ;  A  invests  $6000,  and  at 
the  end  of  5  months  withdraws  a  certain  sum,  B  invests 
$4000  and  at  the  end  of  7  months  $6000  more.  At  the  end 
of  the  year  A's  gain  is  $5800  and  B's  is  $7800.  Find  the 
amount  A  withdrew. 
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6.  A  merchant  bought  cloth  at  %'l  per  yd.,  and  sold  the 
whole  at  a  profit  of  ^120 ;  had  he  sold  it  at  20  per  cent, 
less  he  would  iiave  lost  $90.     How  many  yds.  did  he  buy  ? 

7.  What  will  be  the  cost  oi'  insuring  a  property  worth 
!$47580,  at  the  rate  of  |  of  1  per  cent.,  so  that  in  case  of 
loss  the  owner  may  recover  both  the  value  of  the  property 
jind  the  premium  paid  ? 

8.  Divide  $4841  among  A,  B  and  C,  so  that  9  months' 
•interest  on  A's  share  at  3^,  per  cent,  per  annum,  9  months' 
interest  on  B's  share  at  3|  per  cent.,  and  0  months'  inter- 
est on  C's  share  at  4|  per  cent,  may  all  be  equal. 

9.  I  owe  a  man  $850,  and  g-ive  him  my  note  at  90  days. 
What  must  be  the  face  of  the  note  to  pay  the  exact  sum, 
if  discounted  at  \\  per  cent,  a  month  (bank  discount)? 

10.  If  a  brick  8  in.  long,  4  in.  wide  and  2  in.  thick 
weighs  5  lb.,  what  will  be  the  weight  of  a  brick  of  the 
same  material  16  in.  long,  8  in.  wide  and  4  in  thick? 

11.  The  top  of  a  ladder  reaches  to  the  top  of  a  wall 
when  its  foot  is  at  a  distance  of  10  ft.  from  the  bottom  of 
the  wall,  but  if  the  foot  of  the  ladder  be  drawn  4  ft.  farther 
from  the  wall  the  top  of  the  ladder  will  reach  a  point  2  ft. 
below  the  top  of  the  wall.     Find  the  lengtli  of  the  ladder. 


THIKI)    CLASS,     lH8r..  , 

1.  A  liad  $7  less  than  H  liad,  and  B  had  ."iplO  less  than  C 
h.!td  A  gave  $5  to  B  and  $1 2  to  C.  How  many  dolla rs 
had  C  niore  than  A  then  ? 

2.  One-(iuarter  of  the  time  which  a,  man  spent  on  a 
journey  from  M  to  T,  he  travelled  by  steamboat,  at  an 
average  rate  of  14  miles  an  hour;  two-thirds  of  the  time 
he  travelled  by  railway  train  at  an  average  rate  of  25 
miles  an  hour  ;  and  the  remaining  hour  of  the  time  he 
rode  the  remaining  7  miles  of  his  Journey.  Find  the  dis- 
tance from  M  to  '\\ 

3.  At  what  tiuH^  between  4  and  5  p.m.  is  the  minute 
hand  exactly  2  minute-spaces  ahead  of  th<5  hwr  hiUld  of  a 
watch  marking  correct  time?  ' 
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i.  A  iiuui,  assisted  part  of  tht;  tiiiu'  by  a  boy,  completed 
a  job  in  IT). hours,  Tlie  man  rt'ceivcd  five-sixths  of  the 
pay  and  the  1)oy  received  one-sixth,  but  the  man  Avas  paid 
at  double  the  rate  the  boy  was,  in  proportion  to  the  amount 
of  work  each  did.  How  long  Avould  the  man  unassisted 
have  taken  to  acc(miplish  the  job? 

5.  How  much  Avater  must  be  added  to  a  mixture  of  15 
gallons  of  vinegar,  costing  52  cents  a  gallon,  and  V)  gal- 
lons costing  40  cents  a  gallon,  that  i^5  may  be  gained  by 
selling  the  Avhole  at  15  cents  a  quart? 

(■).  A  total  of  250  marks  is  tO  be  allowed  to  a  [tapei*  of 
10  qu(;stions.  To  the  first-  7  cpiestions  the  average  is 
given.  Divide  the  reniMining  marks  so  as  to  allow  7 
marks  to  the  tenth  (piestion  jind  5  marks  to  the  ninth  for 
every  li  marks  allowed  to  the  eighth. 

7.  A  bookseller  charges  on  certain  books  .-iS  cents 
on  the  sliilling  of  the  published  price  and  gives  a  discount 
of  .35  per  cent.    What  is  tlie  actunl  rate  he  cliarges  on  the 


shilling 


8.  A  bill  for  $25:i.O.H,  dated  7th  Octobcn-,  and  payable 
at  [jondon  in  H  months  from  date,  was  discounted  in 
Toronto  on  20th  Octol)er,  the  discount  being  at  the  rate  of 
0  per  cent,  per  annum,  and  45  cents  being  charged  for 
exchange.     Find  the  proceeds  of  the  i)ill. 

1>.  A  cubic  foot  of  wMter  weighs  02-426  pounds  and  a 
gallon  of  Avatei'  weighs  10  pounds.  How  many  gallons 
will  a  cyclindrical  cistern  of  5  feet  dianietei'  by  4  feet 
deep  liold  ?  ^ 


THIRD  CLASS,    1887. 

1.  I'rove  the  rule  for  the  multiplication  of  two  fractions. 

S„„p|,(y    77j-^j-)^^i_,,j,^,) 

2.  A,  B,  C,  rent  a  pasture  for  $102:  A  puts  in  (1  horses 
f()r  8  Aveeks,  B  12  oxen  for  10  weeks,  C  50  coavs  for  U* 
weeks.  If  5  coAA\?i  are  reckoned  as  8  oxen,  and  I  oncii  a« 
3  horses,  what  i;jhall  each  pay? 


^\^v. 


EXAMIXATIoy   PAPERS. 
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3.  A  does  a  Avofk  in  10  clays,  Bin  \)  days,  C  in  12  days  : 
all  bc^in  together,  but  A  leaves  in  iil  days  before  tbe 
conipietion,  B  in  2-.'  days  before  the  completion.  In  what 
time  was  the  work  done  ? 

4.  Prove  the  rule  for  division  of  deoinwi  Is.  Divide  to  (*• 
decimal  })laces,  -007853!)  by  •\)\)2Ui\l. 

5.  On  March  23rd  a  bank  g-ives  me  lifS  15  for  a  note  of 
$8(>0.     When  is  the  note  due,  interest  8%  ? 

('».  Find  the  cost,  in  sterling,  of  184  tons  17  cwt.  3  (jrs. 
14  lbs.  of  co])per,  invoiced  to  a  Toronto  importer  at  i!87 
I7s.  lid.  per  ton?     (qr.  =28  lbs.;. 

7.  I  Ijought  certnin  4  ii(;r  cent,  stock  at  75  and  after  a 
number  of  years  sold  out  at  t)4J,  and  found  that  I  iiatl 
made  7-?,%  per  annum  simple  interest.  IIoav  long  did  I 
hold  the  stock  ? 

8.  There  is  a  nnxture  of  vinegar  and  water  in  the  pro- 
portion of  1)3  parts  vinegar  to  7  parts  Avaicr  ;  liow  much 
water  must  be  added  wo  that  in  25  parts  of  the  mixtui-e 
there  may  be  2  parts  water  ? 

0.  I  invested  i^l 0,000,  but  sold  out  at  20%  discount.  How 
mucli  must  I  borrow  at'4%  so  that  by  investing  all  at  8% 
I  may  just  retrieve  my  loss  ? 

10.  A  square  field  containing  211  acres  has  a  diagonal 
path  across  it.     What  is  the  length  of  the  j)ath  in  yards? 

1 1 .  When  the  temperature  of  a  cube  of  zinc  is  raised 
from  32°F  to  212°F  each  dimension  is  thereby  increased 
•3  per  cent.      Kind  the  percentage  of  increase  in  the  bulk. 

12.  Water  is  flowing  at  the  rate  of  10  miles  ])er  hour 
through  a  pipe  1 1  in.  in  diameter,  into  a  rectangular 
reservoir  187  >(ls.  by  1K»  yds  In  what  time  will  the  sur- 
face be  raised  1  inch  ? 


1.  Simplify 


THIRD   CLASS,    1888. 


fof-lof  i^-2^of3|of  ^V 


/"^        4|-(3i-,4t)  +  3i  +  ^V 
(bj  What  fraction  of  365^  days  is  349  days  8  hr».  52 
min.  l^  sec.  ? 


M 
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2.  A  can  do  a  work  in  one-half  the  time  that  B  recjuires, 
B  can  do  it  in  two-thirds  of  the  time  that  C  takes.  All 
working'"  to^(;ther  do  it  in  18  days.  ,  How  long"  would  it 
take  each  one  s(4)arately? 

3.  A  mail  «,^ot  a,  !)()  days'  note  for  iSl.SGO  for  a  lot  which 
cost  him  $1200  cash  Just  a  year  before^ ;  money  (5  per  cent. 
Find  his  net  fi^ain  at  time  of  sale  (bank  discount,  'M\{)  days 
to  a  year,  no  days  of  grace). 

4. 'Bought  78ac.  3r.  ioper.  7ds.  1ft.  Din.  of  land  at  180 
per  acre;  sold  '■■  of  it  at  .i^l20  per  acre,  and  the  rest  at 
j^.OOij  per  sij.  foot.     Find  gain. 

f).  A  number  of  men  and  women  <  arned  $1)3  a,  day, 
each  man  getting  12.25  and  each  woman  $1.50.  Had 
there  been  fi  more  men  and  7  more  women  the  whole 
number  of  Avomen  would  have  earned  the  same  as  the; 
whole  numV)eii  of  men.     Find  the  actual  number  of  each. 

r>.  A  commission  merchant  receives  125  bbls.  of  flour 
from  A,  150  bbls.  from  B,  225  bbls.  from  C;  he  flnds  on 
inspection  that  A's  is  10  }>er  cent,  better  than  B's,  and  C's 
is  5/\  per  cent,  better  than  A's.  lie  sells  the  whole  lot  ai 
$7.00  per  barrel,  charging  4  percent,  commission.  What 
sum  must  he  remit  to  eacli  ? 

7.  A  compound  of  tin  and  lead  weighs  10-43  times  as 
much  as  an  e(iual  bulk  of  water,  while  tin  weighs  7-44 
times,  and  lead  11*35  times  as  much  as  equal  bulks  of 
water.  Find  the  inimber  of  pounds  of  each  metal  in  7r)5  lbs. 
of  the  conipoun<l. 

8.  A  bankru[)t  had  goods  woi'tli  $7U50,  which,  if  sold  at 
their  full  value,  would  give  his  creditors  81|  ])er  cent,  of 
their  claims.  But  ;.;  of  them  were  sold  at  17^  per  cent, 
below  their  value,  and  the  remainder  at  23^  j)er  cent,  be- 
low their  value.  How  many  cents  on  the  dollar  did  his 
creditors  realize  ? 

9.  A  begins  business  with  a  capital  of  $3200;  after  3 
months  B  is  admitted  as  partner  with  $2400 ;  after  3  months 
more  C  is  admitted  with  $1000.  What  fraction  of  the 
year's  gain  should  each  have? 

10.  What  is  the  cost  of  polishing  a  cylindrical  marble 
pillar,  2  ft.  G  in.  in  diameter  ^nd  X2  ft.  long,  at  $1.25  a 
square  foot? 
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11.  If  it  cost  ;$11.20  tor  paper  for  a  room  25  ft.  3  in. 
lou^'",  r.)  ft.  0  ill.  wide,  and  12  ft.  liigli,  when  tlie  palter  is 
^  yd.  wide,  find  cost  of  tiie  paper  per  linear  yard.  (No 
allowance  for  dooi's  and  windows). 

12.  A  scjuare  Held,  containing  Ui  ac.  401  Hi],  yds.,  has  a 
walk  around  it  outside;  12  ft.  in  widtli.  Find  tlie  area  of 
the  walk  in  vards. 


1.  (a)  Simplify 


THIKI)    CLASH,    1880. 

5X-006         lo{\^x{^r 


(Answer 


■^,of.ix(i)-^  ■      l-«x-H25 
in  fractional  form.) 

(b)  Find  the  averag-e,  correct  to  4  places  of  decimals,  of 
121-i,  21,  7^,  '034,  3-125,  0,  24-58  and  12,V 

Note. — No  marks  will  be  allowed  for  either  (a)  or  (b)  except  the 
answer  be  perfectly  correct. 

^  2.  In  what  time  will  $30441   gain  $2210-10  if,  at  the 
same  rate,  the  g-ain  on  $24944-10  for  1  year  and  15  days 
is  $259 G -92  ?     What  is  the  rate  per  cent,  per  annum  (365 
days  to  a  year)  ? 
^^^    3.  A  house  that  cost  $15500  rents  for  $155  a  month.    It    1/ 
is  insured  for  $10850  @  j^-%  yearly  ;  the  taxes  are  15  mills 
on  an  assessment  of  $12450,  and  $346.45  is  spent  each  year 
on  repairs.     What  rate  of  interest  does  the  investment 
pay? 
4.  A  rectangular  field,  whose  width  is  -|  of  its  length, 
-^  contains  15  acres,  123  per.     In  going  from  one  corner  to 
the  opposite  how  much  shorter  is  it  to  take  the  diagonal 
than  to  go  around  the  two  sides  ? 
^,.     5.  A  note  of  $2450,  dated  Halifax,  June  1st,  1886,  for  4 
mos.,  bearing  interest  @  6%,  is  discounted  at  a  bank  on 
Aug.  15th  @  8%.     Find  the  proceeds. 

,, 6.  A  farm  cost  3|  times  as  much  as  a  house  ;  by  selling  \/ 

the  house  @  10%  loss  and  the  farm  @  7|%  gain,  $3993.30 
is  received.     Find  cost  of  each. 

7,  Bought  64  yards  of  cloth  @  $5.70  a  yard.     If  it    y 
shrank  5%  in  length,  find  the  selling  price  per  yard  to 
gain  20%. 


.  .^' 
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^y^ 


V 


8.,  A  and  B  are  partners,  A's  capital  being"  0  of  B's.  At 
the  end  of  5  months  A  withdraws  \  of  his  capital,  and  at 
the  end  of  9  months  B  withdraws  ^  of  liis.  How  should 
they  divide  a  gain  of  84222.33  at  the  end  of  the  year? 
,  y.  A  man  sold  his  5  per  cents  (ai  78  and  invested  the 
proceeds  in  6  per  cents  @  104.  His  change  in  income  be- 
ing $385,  lind  how  much  5  per  cent,  stocii  he  had. 

10.  A  dealer  shipped  400  bushels  wheat  ^'i  ii?1.40,  800 
bushels  (^'j  81. ()2^,  and  300  bushels  @  $1.20,  to  hly  agent, 
who  sold  the  first  at  20  per  cent,  gain,  the  second  at  15 
per  cent,  gain,  and  the  third  at  4i^  per  cent,  loss ;  tlu^ 
agent's  commission  was  3  per  cent.,  and  other  charges 
were  $83.44.     Find  the  de^aler's  gain  per  cent. 

11.  What  is  the  cost  of  boards,  at  $1  for  50  sq.  ft.,  to  make 
a  closed  box  7  ft.  10  in.  long,  3  ft.  8  in.  wide,  2  ft.  G  in. 
high  (outside  dimensions),  the  boards  being  1  inch  thicl^  ? 

12.  Reckoning  a  pint  to  be  .30  cub.  in. ;  if  4G2  gals,  are 
taken  out  of  a  cylindrical  cistern  7  ft.  in  diameter^  how 
many  inches  will  the  surface  of  the  water  be  lowered  ? 


THIRD   CLASS,    1890. 

1.  (a)  Show  how   to  And  the  L.C.M.   of  two  or  more 
numbers. 

(b)  Find  the  L.C.M,  of  24,  105,  180,  96,  336,  84,  and  of 

(c)  4410,  7350,  7875. 

2.  (a)  Prove  the   rule  for  finding  the  product  of  two 
fractions. 

(b)  Simplify 

14 — \  of  11  8-4. 


of  -95  of  5s  + 


d. 


tV  of  3 -8 +  11-  -012 

3.  If  the  Avoirdupois  lb.  is  equal  to  7000  grains  Troy, 
and  if  6144  sovereigns  weigh  133  lbs.  4  oz.  Troy,  how 
many  sovereigns  will  weigh  an  oz.  Avoirdupois  ? 
,-4.  How  many  bricks,  9  inches  long,  4|  inches  broad 
and  4  inches  thick,  will  be  required  to  iDuild  a  wall  45  ft. 
long,  17  ft.  high  and  4  ft.  thick,  supposing  the  mortar  to 
increase  the  volume  of  each  brick  6|  per  cent.? 


KXAMINATIOX    PAPKItK. 
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5.  A  maU  «ii^a;:f«iH  w  surticiciit  iminlx'i'  of  men  In  do  a 
piece  of  work  in  81  days,  if  each  man  does  an  a  venire 
day's  work.  It  turns  out  that  thrci;  of  tlic  men  do  respce*- 
tlvely  ^,  i.  and  \  less  than  an  avcrufyo  day's  work,  and 
tM'o  others  \  and  ^V  moi'^' ;  J"><1  i'>  order  to  complete  tlie 
work  in  the  81  days,  he  procurers  W\(\  help  of  17  additional 
men  for  the  84th  day.  How  much  less  or  mor(^  than  an 
avi^ra^c  day's  work  on  the  jtart  of  these  17  men  is  re- 
el ui  red? 

().  A  circular  race-course  is  22  yds.  wide  and  has  an 
area  of  12  acres.     Find  the  diameter  of  tln^   inner  circle. 

7.  The  area  of  each  of  the;  iong'cr  walls  of  a,  room  is  .-il^O 
s<iuare  feet ;  tiie  area  of  each  of  the  other  walls  is  220 
s«|uar(^  feet;  tlii^  area  of  the  Hoor  is  .'J8  1  s(|Uare  feet.  Al- 
lowing J.  of  area  of  walls  for  doors  and  windows,  how 
many  yards  of  i)apei-,  18  inches  wide,  arc  i-cipiired  to 
cover  th(^  walls? 

8.  The  pressure  of  compressed  air  varies  inversely  as 
its  volume.  If  the  pressure  on  the  inn<'r  surface  of  a 
cyliudei"  fitted  with  a  piston  be  20  lbs.  on  the  s(|uar(^  inch, 
and  when  the  piston  is  forced  in  2  inches,  the  i»r(!ssure 
becomes  30  lbs.  on  the  square  inch  ;  wliat  is  the  lenfi:th  of 
the  cvlinder  ? 

1».  A  man  has  $20000  Bank  Stock  Miil''h  is  at  170  and 
pays  a  half-yearly  dividend  of  5%  ;  he  sells  out  and  in- 
vests in  Stocks  at  108,  which  pays  3i%  half-yearly.  Find 
the  chang-e  in  his  half-yearly  income, 

10.  Bou^'-ht  jiYMxls  at  $5.70  on  4  months'  credit  and  sold 
them  immediately  at  $(>.12  on  such  a  term  of  credit  as 
made  my  immediate  g-ain  fijj'^.  Heckoning-  interest  at  4*% 
per  annum,  how  long*  credit  did  I  give  ? 

11.  («)  What  is  meant  by  averaging*  accounts? 

(ft)  Find  the  ('(plated  time  for  tlie  payment  of  the 
following  account  :  . 

Dr.  JoHX  Smith.  Cv. 


1888. 
June  10 
July  15 
Aug.  20 
Sept.  1 


To  mdse.  C«;  30davs,  $950 

"   "  45  ''   BOO 

''   ''   <'  60  "   250 

"   "  30  ''   150^ 


1888. 

July  10 

Bv  Cash 

-  $450 

Aug.  15 

((    .  u 

-  350 

Sept.  5 

((    <( 

-  200 

.Ns 


S56 


AHTTHME'I'IC. 


I.  ^ 


y"^X'^'  A  merchant  in  Montreal  drew  ou  Hamburg  for 
lUOOO  guilders  at  $-415  ;  how  much  more  would  he  have 
received  if  he  had  ordered  remittance  tlirough  London  to 
Montreal,  exchange  at  Hamburg  on  London  being  11^ 
guilders  for  £1,  and  at  London  on  Montreal  9J%,  broker- 
age being  1J%  for  remittance  from  London? 


w» 


SECOND   CLASS,    1888. 

1.  Prove  that  |  of  ;= /„. 
Simplify 

(2t  of  3^V)  +  i-  -  m  of  1  A)  -  (H  of  4|  of  t\). 

2.  The  pendulum  of  one  clock  makes  24  beats  in  26'  , 
that  of  another  36  beats  in  40".  If  they  start  at  the  same 
time,  when  first  will  the  beats  occur  together  ? 

3.  A  can  do  as  much  work  in  4  hours  as  B  in  6 ;  and  B 
in  3|  as  C  in  5.  A  does  half  a  certain  piece  of  work  in  12 
hours ;  in  what  time  can  it  be  finished  by  B  and  C,  work- 
ing separately  equal  times,  and  C  succeeding  B? 

4.  A  note  for  $500,  made  March  9th  at  three  months,  is^ 
discounted  April  11th,  at  8  per  cent.     What  is  received 
for  the  note  ?     (True  discount. ) 

5.  The  unclaimed  dividends  on  a  certain  amount  of 
stock  which  pays  6  per  cent,  per  annum  amounted  in  3 
years  to  $1152.  The  stock  was  sold  at  a  discount  of  12  ?> 
ixir  cent,  on  its  par  value.     What  sum  was  realized  ? 

6.  Teas  at  3s.  6d.,  4s.  and  6s.  a  pound  are  mixed  to 
produce  a  tea  worth  5s.  a  pound.  What  is  the  least  integ- 
ral number  of  pounds  that  the  mixture  can  contain  ? 

/*"  7.  A  man  buys  150  lbs.  of  sugar,  and  after  selling 
100  lbs.  finds  he  has  been  parting  with  it  at  a  loss  of  5 
per  cent.  At  what  rate  per  cent,  advance  on  the  cost 
must  he  sell  the  remaining  50  lbs.  that  he  may  gain  10 
per  cent,  on  the  emire  transaction  ? 

8.  The  hour,  minute  and  second  hands  of  a  watch  art; 
on  concentric  axes.  W'  gn  first,  after  12  o'clock,  will  the 
direction  of  the  second  hand  produced  backwards  bisect 
tho  angle  between  the  hour  and  the  minute  hands  ? 


■'-.:  .*■■ -r:-. 
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-  9.  Each  member  of  a  pedestrian  club  walks  as  many 
miles  as  there  are  members  in  the  club,  and  the  expense 
of  the  trip  is  for  each  member  as  many  pence  per  mile  as 
there  are  members  in  the  club.  The  total  expense  is  £50 
138.  lid.     How  many  members  are  there? 


1 


SECOND    CLASS,    1884. 


1.  Simplify — 


(l^-l-002)-^(j--()Q6) 
-002  ^-06 


/^^ 


X  •299  X  3-r) 


J 


./ 


2.  A  man  mixes  28  lbs.  black  tea  with  .SG  lbs,  of  an  in- 
ferior quality,  which  costs  20  cents  a  pound  less^  and  by 
selling  the  mixture  at  58|^  cents  a  pound,  gained  20  per 
cent.     Find  the  cost  of  each  kind  of  tea. 

3.  When  the  temperature  of  a  cube  of  zinc  is  raised 
from  32°  F.  to  212°  F.,  each  dimension  is  increased  -3  per 
cent.     Find  the  percentage  of  increase  in  the  bulk. 

4.  On  a  quantity  of  tea  a  grocer  fixed  a  price  to  make  a 
gain  of  25  per  cent.,  but  \  of  the  (|uantity  was  found  to 
have  been  damaged,  and  he  had  to  reduce  the  price  on 
this  25  cents  a  pound,  and  so  his  whole  gain  was  48^  per 
cent,  less  than  the  sum  he  had  expected  to  gain.  What 
price  did  he  pay  for  the  tea  ? 

5.  In  a  mile  race  between  a.  bicycle  nnd  a  tricycle  their 
rates  were  as  5  to  4  ;  tlie  latter  had  half  a  minute's  start 
and  was  beaten  l)y  17G  yards.  Find  the  actual  ratc^  of 
ench. 

G.  If  8000  metres  be  equal  to  5  miles,  and  if  a  cubic 
fathom  of  water  weigh  13440  lbs.,  and  a  cubic  metre  of 
water  1000  kilogrammes,  find  the  ratio  of  a  kilogramme 
to  a  pound  avoirdupois. 

7.  A  tradesman  marks  his  goods  at  two  i)rices,  one  for 
ready  money  and  the  other  at  a  credit  of  six  months. 
What  is  the  ratio  of  these  prices,  if  money  is  worth  10  per 
cent.  ? 

8.  What  amount  of  American  currency  is  equal  to  £500 
I4s.  6d„  if  gold  is  quoted  at  15J^  and  the  course  of  ex- 
change  is  489  ? 


U  0 
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^^  !♦.  The  external  dhnensioiis  of  a  rectangular  iron  cl 
are  2  ft.  3  in.^  1  ft.  8  in,,    1  ft.   2^  in.,  and  the  sides, 


chest 
lid 

and  bottom  are  one  inch  thick.     Of  how  many  cubic  inches 
of  iron  is  it  formed  ?      -  ^-  •   ■ 

10.  A  dealer  has  three  prices  for  his  goods — a  year's 
credit  price,  a  six  months'  credit  price,  and  a  cash  price. 
The  year's  credit  price  is  35  per  cent,  in  advance  of  cost^ 
his  six  months'  price  is  G  per  cent,  off  his  year's  credit 
price,  and  his  cash  price  10  ])er  c(!nt.  off  his  year's  credit 
price.  At  Avhat  advance  on  cost  must  lie  mark  a  six 
months'  credit  price  on  an  article  Avhose  cash  price  is 
.«12.15? 


SECOXD    CLASS     1885. 

1.  A  man  bought  a,  house,  which  cost  him  4  percent,  on 
the  outlay  to  put  it  in  repair  ;  it  remained  empty  for  a 
year,  during  Avhich  time  he  reckoned  he  was  losing  5  pei- 
cent,  on  his  total  outlay.  He  then  sold  it  for  $1192,  which 
paid  fgr  repairs  and  loss  and  also  gr,  ve  a  profit  of  10  per 
cent,  on  the  cost  piMce  of  the  house.      Kind  the  cost   price. 

2.  A  railway  train  nu>ving  with  uniform  speed  is  met 
and  passed  in  5  seconds  by  an  engine  and  tender  30|  feet 
long  and  running  80  miles  an  hour;  tlu^  cmgine  and 
tender  return  shctly  afterwards  and  ])ass  the  train  in  25 
seconds  after  overtaking  it.     Find  the  length  of  the  train. 

H.  A  person  invested  5*8120  in  8  per  cent,  stock  on  th<' 
7th  day  of  .lanuary,  at  1<>;>?,^  ^uid  on  the  12th  day  of 
February,  of  the  same  year,  sold  it  out  at  1  \1\,  paying  \ 
|jer  cent,  brokerage  on  each  transaction.  Find  his  gain 
l)er  cent,  on  wha>i  the  stock  cost  him — money  being  worth 
8  per  cent.  ])er  annum  (3(50  days). 

4.  I  bought  French  goods  for  7490  francs,  and  paid  an 
import  ad  valorem  duty  of  15  per  c<^nt.  I  sold  the  goods 
for  £420.  P'ind  mv  gain  or  loss  in  dollars  and  cents,  if 
the  £  =  25.22  fr.  -  $4.87. 
i  5.  A  triangle,  altitude  »;o  feet,  is  bisected  by  a  line 
drawn  parallel  to  the  base.  Pind  the  perpendicular  dis- 
tance between  the  l)ase  and  the  dividing  line. 
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6.  A  merchant  bought  3885  yds.  of  cloth  and  marked  it 
at  an  advance  of  33^  per  cent,  on  cost ;  in  selling  the  first 
half  of  it  he  gave  only  35  ins.  for  a  yd.,  but  in  selling  the 
remainder  he  gave  37  ins.  for  a  yd.  He  gained  on  the 
whole  transaction  .^3897.  What  did  the  cloth  cost  him 
per  yd.? 

7.  I  invested  in  7  per  cent,  stock  at  78^,  and  having 
received  a  half-year's  dividend  I  sold  out  at  79|,  paying 
^  per  cent,  brokerage  on  each  transaction,  and  increased 
my  capital  altogether  by  $292.50.  How  much  did  I  in- 
vest ? 

8.  In  an  election  15  per  cent,  of  the  constituency  re- 
fused to  vote ;  of  two  candidates,  one  received  45  per 
cent,  of  the  votes  in  the  constituency  and  was  elected  by 
a  majority  of  150.  Find  the  number  of  votes  cast  for 
each. 

9.  A  person  bought  a  quantity  of  goods  for  $224,  pay- 
able in  2  months,  anci  soM  them  at  once  for  $274,  payable 
in  4  months.  Find  the  gain  in  ready  money,  allowing 
trade  discount  at  6  per  cent,  per  annum. 

10.  A,  B,  and  C  walk  from  P  to  Q,  each  at  a  uniform 
rate,  A's  rate  being  equal  to  4  of  C's^  and  B's  rate  was  4 
miles  an  hour.  B  started  45  minutes  after  A,  and  C 
started  27  minutes  after  B.  They  all  arrived  at  Q  at  the 
same  time.     Find  the  distance  from  P  to  Q. 

>     11.  The  areas  of  the  several  faces  of  a  rectangular 
''^olid  are  57,  27,  and  19  square  feet.    Find  its  dimensions. 


SECOND   CLASS,    1886. 

1 ,  A  sold  ^  of  his  goods  at  cost  and  the  remainder  at  a 
loss  of  25  per  cent,  on  cost.  Had  he  received  $25  more 
for  them  than  he  did  he  would  have  gained  25  per  cent, 
on  the  whole  cost.     Find  that  cost. 

/    2.  One-half  of  a  ball  of  lead,  3  inches  in  diameter,  is 
*inelted  down  and  cast  in  the  form  of  a  right  circular  cone 
3  inches  in  height.     Find  the  diameter  of  the  base  of  the 
cone, 
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3.  The  men  employed  in  a  certain  factory  numbered, 
three  less  than  twice  the  number  of  women  employed  in 
it.  The  men  received  ^1.55  per  day,  the  women  85  cts. 
per  day,  and  the  total  weekly  wages  amounted  to  $469.80. 
How  many  men  were  employed  in  the  factory  ? 

4.  A  and  B  agree  to  share  the  profits  of  a  certain  trans- 
action in  the  proportion  of  $11  to  A  for  every  $7  to  B. 
In  connection  with  the  transaction,  A  has  received  $960 
and  paid  out  $470,  and  B  has  received  $1370  and  paid  out 
$330.  How  much  must  B  pay  to  A  to  settle  the  accounts 
of  the  transaction  ? 

5.  M  and  N  starting  at  the  same  moment  from  the  same 
place,  and  in  the  same  direction,  walk  around  a  circular 
track,  M  at  the  rate  of  8|-  yds.  to  every  bh  yds.  by  N.  At 
what  point  of  the  track  will  M  first  overtake  N,  and  how 
many  rounds  will  each  have  then  made  ? 

6.  At  an  election  the  successful  -ciandidate  received  |  of 
the  total  number  of  votes  cast,  and  had  a  majority  of  832 
over  his  riv^l.  Of  the  total  number  of  electors  in  the 
constituency  ^^^  did  not  vote.  How  many  electors  were 
there  in  the  constituency '? 

7.  Between  1871  and  1881  the  county  of  A  lost  24-73 
per  cent,  of  its  population  by  deaths  and  removals^  but 
during  the  same  time  it  gained  42-41  per  cent,  by  births, 
etc.,  the  percentages  being  reckoned  on  the  population  in 
1871,  In  1881  the  population  was  found  to  be  26478. 
AVhat  was  it  in  1871  ? 

8.  Find  the  [difference  between  the  discount  on  10th 
Sept.,  at  8  per  cent.,  on  a  bill  for  $128  drawn  on  3rd  Sept. 
;it  3  months,  and  the  interest  at  8  per  cent,  for  the  same 
time  on  the  proceeds?.  (In  reckoning  the  discount  include 
the  3  days  of  grace,  but  no  otlier  charges.) 

9.  The  length  of  the  sides  taken  in  order  of  a  quadrila- 
i'^ral  field  are  20  rd.,  21  rd.,  21rd.,  and  22  rd.,  and  the 
angle  between  the  first  and  second  of  these  sides  is  a 
right  angle.  Find  the  area  of  the  field  to  the  nearest 
square  rod. 
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1.  (a)  In  reducing'  a  vulgar  fraction  to  a  decimal,  ex- 
plain how  you  determine  whether  it  will  be  a  finite  or  a 
^iirculating"  decimal,  pure  or  mixed.  What  is  the  limit  as 
y'o  the  number  of  repeating  digits  ? 

(b)  Express  as  a  decimal  ^i^  of  6-307692  x  l-42857i. 

2.  Bought  goods  at  4  months'  credit,  and  after  7  months 
sold  them  for  $1500,  2|  per  cent,  off  for  cash^  and  gained 
15  per  cent.  Money  being  worth  6  per  cent.,  what  did 
the  goods  cost  ? 

3.  An  alloy  of  gold  is  mixed  with  an  alloy  of  silver  in 
the  proportion  of  11-4  to  2-6.  The  percentage  of  dross  in 
the  silver  is  13-5  and  in  the  gold  17-35  ;  what  is  the  per- 
centage of  dross  in  the  mixture? 

4.  [a)  At  10  per  cent,  for  4  years,  what  fraction  of  the 
simple  interest  is  gained  by  charging  compound  instead 
of  simple  interest  ? 

(b)  The  compound  interest  on  $500  for  3  years  is 
$95-508,  find  the  rate. 

5.  "What  is  meant  by  the  par  of  exchange  ?  The  course 
of  exchange  ? 

When  the  course  of  exchange  between  London  and 
New  York  is  quoted  at  2  per  cent,  premium,  what  will  be 
obtained  in  New  York  money  for  a  bill  of  £240  12s.  8d.? 

6.  A  60-day  note  was  discounted  at  the  bank  at  1  per 
c(^nt.  a  month,  and  $4.80  more  than  True  Discount  was 
charged.  Allowing  days  of  grace,  find  the  face  of  the 
note. 

7.  Bought  16  cows  and  120  sheep  for  $465,  the  animals 
of  the  same  kind  costing  a  uniform  price.  Sold  for  $496.50, 
gainmg  7^  per  cent,  on  tUe  cows,  and  6  per  cent,  on  the 
fVheep.     Find  the  cost  of  each  a  head. 

8.  Bought  a  6  per  cent,  mortgage  for  $2500  at  5  per 
cent,  discount,  with  two  years  to  run.  What  rate  of  in- 
terest is  obtained  if  the  mort;.(age  is  satisfied  at  maturity  ? 

9.  A  man  invested  $5500,  a  part  in  the  4  per  cents  at 
83|,  and  the  rest  in  the  5  per  cents  at  1021  brokerage  -J 
per  cent,  in  each  case.  His  total  income  being  $266^,  find 
tlH'  sum  invested  in  each  stock. 
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*»-"10.  A  garden  whose  width  is  9  rode  and  length  15  rods 
is  to  have  a  wall  3|  ft.  thick  around  it  outside.  What 
will  be  the  cost  of  digging  a  trench  for  it,  2|  feet  deep,  at 
1  j^c.  per  cubic  foot  ? 

^,    11.  A  circular  race  course  22  yds.  wide  covers  12  acn^s, 
find  the  diameter  of  the  inner  circle.     (-  =  3|). 
„,.  12.  A  conical  cent  whose  slant  height  is  12  ft.  requires 
132  sq.  ft.  of  canvas  to  make  it ;  how  much  ground  does 
the  floor  of  the  tent  cover  ? 


SK('(JND   CLASS    AND   JUNIOR   MATRICULATION,  1888. 

1.  A  person  seilfj  out  o  per  cent,  consols  at  94|^,  and  in- 
vests the  proceed'-:  in  bank  stock  which  sells  at  225,  and 
pays  yearly  dividends  of  8i  per  cent,  If  his  income  is 
changed  to  the  extent  of  $57,  how  much  money  had  he 
invested  ? 

2.  The  profits  of  a  loan  company  for  a  year  were  suffi- 
cient to  enable  the  directors  to  add  $20,000  te  a  reserve 
fund,  -to  pay  $5965  for  cost  of  management,  to  pay  two 
half  yearly  dividends  of  '^^  per  cent,  on  a  paid-up  capital 
stock  of  $309056,  and  to  have  still  on  hand  $4236.  Find 
the  profits  for  the  year. 

3.  A  and  B  enter  into  partnership  for  3  years.  A  puts 
in  $200CK)  and  B  $5000 ;  B  is  to  manage  the  business,  and 
the  profits  are  to  be  eciually  divided ;  but  at  the  end  of 
the  rirst  year  A  increases  his  stock  to  $36000.  How  shall 
they  divide  a  gain  of  $28500  at  the  end  of  the  thrvt^ 
years  ? 

I.  Find,  most  I'eadily,  to  six  places  of  decimals, 

1  1  ; ,- 

— ,    v6  +  2\5.    where  v^5  =  2-236 + 

v5     v5  - 1 

.").   A  train  leaves  Toronto  for  Hamilton  at  5.55  p.m., 

running  at  the  rate  of  26  miles  an  hour.     Another  leaves 

Hamilton  for  Toronto  at  6.35  p.m.,  running  40  miles  an 

hour.     Before  they  meet  the  first  loses  6  minutes  and  the 

second  10  minutes  by  stoppages.     At  what  time  will  the 

trains  meet,  Toronto  jirid  Hamilton  being  39  miles  apart? 
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6.  How  iiiiiy  we  know,  without  dividing",  when  a  num- 
ber is  exactly  divisible  by  1)  ?  State  and  explain  how  we 
may  tind  the  quotient  in  such  a  case  without  actual  divi- 
sion. 

7.  A  note  bearinj^  inteicst  at  8  per  cent,  per  annum, 
having  two  years  to  run,  is  ottered  for  sale.  What  per 
cent,  advance  on  its  face  value  can  a  purchaser  offer  for 
it  so  as  to  receive  six  per  cent,  interest  for  his  money  ? 

8.  In  reducing"  to  a  decimal  any  proper  fraction  with  7 
for  denominator  the  same  dig"its  142857  are  produced  in 
circular  order.     Explain  this. 

What  is  the  shortest  method  of  finding  -^^  when  it  is 

known  that  { 'i  -  •lUll7(U7058823r)2  '? 

1).  A  merchant  buys  a  ([uantity  of  goods  and  sells  ";  of 
it  at  an  advance  of  15  per  cent.,  and  \  of  it  at  an  advance 
of  20  per  cent.  He  now  discovers  that  10  per  cent,  of  his 
goods  are  quite  unsalable.  What  per  cent,  profit  must 
he  obtain  on  the  remainder  that  he  may  gain  15  per  cent, 
on  the  Avhole  transaction  ? 

10.  The  French  20-franc  piece,  or  Napoleon,  weighs 
o -45 161  grammes  (a  gramme  =  15-48285  grains),  and  is 


pure  gold.     The  sovereign  is  j  .^  tine,  weighs  128-274 


0 
HG" 


How  much  j^Hjif  Nai)oleon 


tea  and  sold 
per  cent,  on 


grains,  and  is  worth  i$4-8(;fi5. 
worth  ? 

11.  A  grocer  mixed  together  two  kinds 
the  mixture^  144  lbs.,  at  an  atlvance  of  20 
cost,  receiving  foi*  it  i!$G2.t<K  Had  he  sold  each  kind  of 
tea  at  the  same  price  per  pound  as  he  soid  the  mixture  he 
would  have  gained  15  per  cent,  on  the  one  and  25  per 
cent,  on  the  oth(!r.  Mow  nuiiiy  pounds  of  each  kind  were 
there  in  the  mixture,  and  what  Avas  the  cost  of  each  per 
pound  ? 

12.  The  money  deposited  in  a  savings  bank  during  the 
year  1885  was  5  per  cent,  greater  than  that  deposited  in 
1884.  In  1886  the  deposits  were  83^  per  cent,  greater 
than  in  1885,  while  the  amount  deposited  in  1887  exceeded 
the  average  of  the  three  previous  years  by  20  per  cent.' 
The  aggregate  for  the  four  years  was  Si 50987.50.  Find 
ihe  amount deposite<l  in  eacli  year. 
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13.  If  76  men  and  59  boys  can  do  as  much  work  in  299 
days  as  40  men  and  33  boys  can  do  in  557  days ;  liow 
many  men  will  do  as  much  work  in  a  day  as  15  boys? 


SECOND   CLASS    AND   JUNIOR    MATRICULATION,   1880, 

1.  A  note  for  $87(3,  dated  May  17,  for  90  days,  and  bear- 
ing- interest  at  the  rate  of  8  per  cent,  per  annum,  is 
discounted  at  a  bank  on  July  3,  at  G  per  cent,  AVhat  are 
the  proceeds  of  the  note  ? 

2.  Explain  the  terms  Exchange,  Bill  of  Exchange,  Par 
of  Exchange. 

What  is  meant  by  saving  ^'  the  rate  of  sterling  ex- 
change is  84-87  for  60-day  bills  "  ? 

How  is  the  par  of  exchange  between  two  countries 
arrived  at  ? 

3.  What  capital  should  be  invested  in  6  per  cent,  stock 
at  104  to  produce  an  income  one-third  greater  than  that 
derived  from  $1500  invested  in  7  per  cent,  stock  at  115  ? 

What  rate  of  intei-est  is  received  on  the  money  in- 
vested in  each  case  ? 

4.  Prove  that  a  vulgar  fraction  may  always  be  reduootl 
to  a  terminated  or  to  a  repeating  decimal. 

Explain  any  short  method  of  reducing  {{^  to  a  re- 
peating decimal. 

5.  Explain  the  method  of  contracted  multiplication  of 
decimals. 

Employ  this  method  to  tind  the  number  of  cubic  yds. 
in  a  cubic  metre  correct  to  4  decimal  places,  a  metre 
being  equal  to  1-09363  yds.,  linear  measure. 

6.  A  rectangular  solid  is  hammered  until  its  length  is 
increased  10  per  cent.,  and  its  width  15  per  cent.;  by  how 
much  per  cent.,  has  its  thickness  been  diminished  ? 

'  7.  In  1837  the  U.S.  half-dollar  was  changed  in  weight 
from  208  grains  to  206|  grs.,  and  in  iineness  from  -8924 
to  '900  ;  find  the  least  whole  numbers  which  will  show  the 
relative  valines  of  the  coins  before  ;ind  after  the  change, 
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H.  The  cost  of  maiiutacturin^  a  certain  article  depends 
partly  on  the  cost  of  labor  and  partly  on  the  cost  of  the 
raw  material.  Wages  rise  25  per  cent.,  but  a  reduction 
of  one-sixth  in  the  cost  of  material  enables  the  manufac- 
turer to  produce  Ifi  of  the  articles  for  what  15  cost  him 
before  the  change.  How  much  does  the  raw  material  for 
§100  worth  of  the  manufactured  article  now  cost  him  ? 

t).  The  expense  of  constructing  a  railroad  is  $2000000, 
two-tifths  of  which  was  borrowed  on  mortgage  at  5  per 
cent.,  and  the  remaining  three-tifths  was  held  in  shares. 
What  must  be  the  average  weekly  receipts  so  as  to  pay 
the  shareholders  4  per  ami.,  the  expenses  of  working  the 
road  being  55  per  cent,  of  the  gross  receipts  V 

10.  A  person  buys  a  house  and  lot — the  lot  being  worth 
■i  as  much  as  the  house — and  lets  to  a  tenant  at  a  monthly^ 
rental  of  one  per  cent,  on  the  cost  of  the  property.     He* 
finds  that  the  lot  will  rise  5  per  cent,  and  the  house  de- 
preciate 4  per  cent,  in  value  every  year,  that  insurance  (qn 
i  of  the  value  of  the  property  insured)  will  cost  him  1\ 

■  per  cent.,  every  three  years,  that  his  taxes  will  be  18 
mills  on  the  dollar,  and  that  the  assessors  have  valued 
his  property  at  10  per  cent,  less  than  he  gave  for  it.  What 
rate  per  cent,  will  he  receive  on  the  money  he  has  in- 
vested ? 

11.  An  invoice  of  British  merchandise,  amounting  to 
£20,000  and  subject  to  an  ad  valorem  duty  of  35  per  cent., 
is  received  at  New  York  and  converted  into  U.S.  money 
at  the  rate  of  $4-844  to  the  pound  sterling  instead  of 
$4-8665,  the  true  value:  how  much  is  gained  or  lost  by 
the  difference  and  by  whom  ? 

12.  A  leaves  P  for  Q_,  39  miles  distant,  at  the  same  time 
that  B  leaves  Q  for  P ;  they  travel  at  uniform  rates  of 
speed  till  they  meet.  B  then  increases  his  speed  one- 
eighth  and  reaches  P  in  5  hours  from  the  time  he  met  A ; 
while  A,  after  resting  for  an  hour,  proceeds  at  y^^  his 
former  rate  and  reaches  Q  at  the  same  time  that  B  reaches 
P.     Find  the  rate  at  which  each  person  set  out  ? 
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1.   DotiTU!  a  fV.'ictioii   jiihI    cstjibljsh  a  series   of 


proposi- 


tions based  upon  your  deHnition  leading'  up  to  tiie  rule  lor 
the  divisicn  of  fractions. 

Kxanii  ■.  •  liow  far  encli  of  the  followinji-  statements  is 
true : 

(a)  ^  of  H  ?  X  if. 

(c)  A  fi'action  rejiresents  thi' (pioMciit  of  tlie  numerator 
by  the  denominator; 

2.  A  bouj^-ht  ;j;oods  to  the  value  of  ?<r)lUl,58,  and  gave  in 
])aynient  his  note  due  in  8  months.  What  must  be  the 
face  of  the  note  so  that  when  discountiHi  at  7  per  cent,  it 
will  realize  th(i  amount  rcijuired  ? 

:->.  A  person  haA'ing-  a  (piantity  of  gold  bullion  may 
either  disposer  of  it  at  once  at  tlu;  rate  of  i'o  17s  *.)d  per  oz., 
or  take  it  to  the  mint  and  have  it  coined  for  him  at  £.'> 
17s  lOid  per  oz.,  Avairing  in  the  latter  case  10  days  for  bis 
mone>'.  Which  plan  ha<l  he  better  adopt,  if  money  is 
worth  (i  ])er  cent,  per  annum  to  him  V 

4.  Find  tlu;  distance  (in  inches  correct  to  .•>  decimal 
places)  between  the  o})positc  corners  of  a  cub(^  Aviiose  vol- 
ume is  2  cubic  yards. 

5,  In  a  certa-'i  muincipality  33i^  per  cent,  of  the  taxes 
(at  18  mills  on  tlie  dollar)  go  to  pay  interest  on  its  indebt- 
edness, the  remainder  being  apportioned  in  the  ratio  0:0 
to  school  and  to  city  i)urposesi-  in  a  subsecpient  yeai" 
when  16  per  cent,  of  the  debt  has  been  paid  ort'  and  the 
interest  on  the  remainder  reduced  to  §  of  the  former  rate, 
it  was  found  that  for  city  purj^oses  then;  would  be  needed 
13^  per  cent,  more  than  before,  and  for  school  purposes 
22^  per  cent.  more.  The  value  of  the  taxable  property 
having  increased  by  3  J  per  cent.,  what  rate  of  assessment 
will  now  lie  required  ? 

G.  A  train  110  yds.  long  overtakes  \  who  is  going  ftt 
the  rate  of  4  miles  an  hour,  and  passes  him  in  9  seconds. 
Ten  minutes  after  leaving  A  the  train  meets  B  and  passes 
him  in  71  seconds.  In  what  time  after  meeting  the  train 
will  .  ^^  meet  A  ? 
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7.  A  government  which  derives  a  revenue  o^'  20  million 
dollars  from  the  duty  on  imported  goods  finds  it  necessary 
to  obtain  an  additional  two  millions  from  this  source. 
Assuming  that  if  the  rate  of  duty  be  increased  by  any 
fraction,  say,  one-fifth  of  itself,  the  value  of  the  goods  im- 
ported will  be  diminished  by  one-tenth,  and  so  on,  find 
approximately  by  what  i)er  cent,  of  itself  the  rate  of  duty 
must  be  increased  in  order  to  produce  the  revenue  re- 
([uired? 

8.  A  cubic  inch  of  water  weighs  252-458  grains.  Gold 
is  19-3  times  and  silver  10-5  times  as  heavy  as  water. 
Find  the  weight  of  a  cubic  inch  of  a  mixtun^  containing 
gold  and  silver  in  the  ratio  (by  AV(Mght)  of  11:1. 

9.  Find,  correct  to  the;  nearest  diofit  in  tln^  fourth  deci- 
mal place, 

(a)  the  value  of 

,)/l  1  1  1     \ 

^5      r3x5-'     5x5"  ^7x5''  ' 

(b)  the  number  of  cubic  centimetn^s  in  a  cul)ic  inch 
(1  metre -l-093()3  yds.). 

10.  A  dealer  buys  a  quantity  of  liquor  at  ^  of  its  value, 
which  he  keeps  for  two  years  and  then  sells.  Tlie  A-alue 
increases  10  per  cent,  per  annum  by  age,  1  per  cent,  is 
lost  each  year  by  evaporation^  and  there  is  a  waste  of  2 
per  cent,  in  handling  while  it  is  being  sold.  What  rate 
per  cent,  per  annum  (compound)  interest  does  h«^  make  on 
his  money  if  he  sells  at  the  enhanced  value? 

11.  A  person  invests  money 

(a)  In  bank  stock  at  128  paying  half-yeji  rly  dividends 
of  4  per  cent.,  subject  to  an  income  tax  of  Id  mills  in  the 
dollar ;  and 

(h)  In  city  property  yielding  a  rental  (  ^'  10  per  cent., 
costing  him  one-fifth  of  the  rent  for  insurance  and  repairs, 
and  18^  mills  on  the  assessed  value  (90  per  cent,  of  the 
cost)  for  taxes. 

If  the  whole  amount  invested  is  $4989  how  shall  he 
divide  it  so  that  the  net  income  from  the  two  investments 
may  be  the  same  ? 
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ARITHMETIC. 


12.  ''  In  dividing  by  73000  it  is  advantageous  to  do  so 
by  the  following  method  :  Having  written  down  the  num- 
ber to  be  divided  we  write  under  it  one-third  of  itself, 
then  one-tenth  of  this  second  number,  neglecting  remain- 
ders, and  lastly  one-tenth  of  this  third  number.  The  sum 
of  these  four  numbers,  with  the  last  Ave  figures  reckoned 
as  decimals,  will  be  the  quotient  required." 

Establish  the  correctness  of  this  method. 

To  what  extent  can  its  accuracy  be  depended  upon  ? 

Indicate  a  slight  extension  of  the  method  which  will  en- 
able any  required  degree  of  accuracy  to  be  obtained. 


FIRST   CLASS,    1883. 

1.  Define  a  recurring  decimal,  and  classify  the  several 
kinds. 

Prove,  in  any  way^  a  rule  for  converting  a  mixed  cir- 
culating decimal  into  its  equivalent  vulgar  fraction,  and 

apply  your  rule  to  convert  '1013257. 

2.  Perform  the  operations  here  indicated,  employing 
contracted  multiplication  and  division,  and  retaining  six 
decimals  throughout : 

•3472 -f-  03172      ^^..„. 

3.  In  the  expression  **six  per  cents  are  at  103,"  explain 
fullv  what  is  meant.  _    * 

A  person  sells  a  certain  amount  of  5  per  cents  for  86, 
and  invests  in  the  6  per  cents  at  103,  and  by  so  doing 
changes  his  income  by  one  dollar. 

Is  tffe  change  an  increase  or  a  decrease  ?  How  much 
stock  did  he  sell  ? 

4.  A  man  buys  a  note,  drawn  for  2  years  at  6  per  cent, 
interest,  and  which  is  now  6  months  old,  at  15  per  cent, 
true  discount.  After  keeping  it  9  months,  and  receiving 
one  payment  of  interest,  he  sells  it  to  a  bank  at  8  per 
cent,  bank  discount.  What  per  cent,  does  he  make  upon 
his  money  while  invested  ? 


/. 
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5.  A,  B  and  C,  whose  rates  of  walking  are  3|,  4  and  5 
miles  an  hour  respectively,  walk  on  circular  tracks  whose 
circumferences  are  8,  10  and  15  miles  respectively,  and 
whose  centres  are  in  the  same  straight  line.  At  the  same 
instant  they  start  from  points  on  this  line^  and  on  the  same 
side  of  the  centres.  Find  (1)  when  first  they  will  be  all 
on  this  line  at  the  same  time  ;  (2)  all  at  same  time  at  the 
points  from  which  they  started ;  (3)  whether  they  will 
ever  be  all  at  the  same  instant  at  points  on  opposite  sides 
of  the  circles  to  the  starting  points. 

6.  Lead  is  11-4  times,  and  zinc  7-2  times  as  heavy  as 
water.  If  3  pounds  of  lead  and  2  pounds  of  zinc  be  melted 
together^  compare  the  weight  of  the  alloy  with  that  of 
water. 

7.  A,  B  and  C  start  at  the  same  time,  and  from  the  same 
point,  to  travel  around  an  island  26  miles  in  circuit.  A 
goes  10  miles  and  B  4  miles  per  hour  in  the  same  direc- 
tion, and  C  goes  5  miles  per  hour  in  the  opposite  direction. 
When  and  where  will  they  first  be  all  together  again? 

Algebraical  symbols  will  be  allowed  in  theVhree  fol- 
lowing questions : — 

8.  It  is  required  to  make  a  hollow  leaden  cylinder  open 
at  both  ends,  10  inches  long,  with  its  wall  one  inch  thick, 
and  which  is  to  weigh  25  pounds.  Find  its  outside 
diameter. 

9.  A  conical  vessel  6  inches  deep  and  3  inches  across 
the  mouth  is  filled  to  5  inches 'with  water.  Find  the 
diameter  of  the  sphere  which,  when  dropped  into  the 
cylinder,  will  raise  the  water  so  as  just  to  fill  the  vessel. 

„«=^.  10.  The  diagonals  of  a  quadrilateral  plane  figure  are 
10  and  12,  and  they  intersect  at  an  angle  of  60°.  Find 
the  area  of  the  figure. 


FIRST   CLASS,    1884. 

1.  A  gallon  of  water  weighs  10  lbs.  ;  a  litre  is  equal  to 
1-761  pints,  and  a  kilogram  to  2-205  lbs.  How  many 
kilograms  would  a  litre  of  water  weigh  ? 
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2.  A  tradesman  marks  all  his  goods  at  an  advance  of 
22|  per  cent,  on  cost.  In  selling  he  uses  a  yard  stick  an 
inch  too  short,  and  a  pound-weight  a  quarter  of  an  ounce 
light.  In  43  per  cent,  of  his  sales,  reckoned  on  their  total 
value,  the  goods  are  measured  with  the  short  yard  stick, 
in  36  per  cent,  they  are  weighed  with  the  light  pound- 
weight,  and  in  the  rest  they  are  sold  at  the  marked  price 
independently  of  weight  or  of  measure.  What  is  the  actual 
rate  of  profit  on  the  whole  of  the  sales  ? 

3.  Skilled  workmen  and  labourers  are  employed  on  a 
work,  a  skilled  workman  receiving  $1.70  per  day  more 
than  a  labourer.  The  average  of  their  daily  wages  is  12| 
cents  more  than  what  it  would  be  if  skilled  workmen  and 
labourers  were  employed  in  equal  numbers.  If  6  men  of 
each  kind  were  discharged,  the  average  of  the  daily  wages 
would  be  raised  by  5  cents.  Find  the  number  of  men  of 
each  kind  employed  ? 

4.  The  nearest  approximate  value  in  thousandths  of  a 
certain  vulgar  fraction  is  -539,  the  numerator  of  the  frac- 
tion is  187.     What  is  its  denominator  ? 

5.  Four  men  start  together  from  the  same  point,  and 
run  in  the  same  direction  round  a  ring  at  different  uni- 
form speeds.  The  first  runs  at  the  rate  of  10  miles,  the 
second  at  the  rate  of  10|  miles,  the  third  at  the  rate  of  11 J 
miles_,  and  the  fourth  at  the  rate  of  12|-  miles,  each  per 
hour.  At  what  part  of  the  ring  will  they  be  first  all  to- 
gether again  after  starting  ? 

6.  The  discount  off  a  note  drawn  at  4  months  is  $10.50; 
the  interest  on  the  proceeds  reckoned  for  the  same  time, 
and  at  the  same  per  cent,  as  the  discount,  would  be  $10.20. 
Find  the  amount  for  which  the  note  is  drawn,  and  the  per- 
centage taken  off  as  discount. 

7.  Point  off  any  number  into  periods  of  three  figures 
each,  beginning  at  the  right.  If  the  difference  between 
the  sum  of  the  odd  periods^  numbering  them  from  the 
right,  and  the  sum  of  the  even  periods,  be  divisible  by  7 
or  by  13,  the  number  itself  will  be  divisible  by  7  or  by  13, 
as  the  case  may  be.     Prove  this. 

8.  The  perimeter  of  a  semi-circle  is  three  yards,  find 
its  area  in  square  feet. 
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9.  Find  the  surface  and  the  volume  of  a  rig-ht  circular 
cone,  given  the  diameter  of  the  base  174  inches,  and  the 
slant  height  145  inches. 

10.  The  areas  of  two  regular  polygons  of  the  same  num- 
ber of  sides,  the  one  inscribed  in  a  circle,  the  other  de- 
scribed about  it,  are  to  each  other  as  3  to  4.  Find  the 
number  of  sides  of  the  polygon. 


FIRST   CLASS,    1885. 


1.  "Every  operation  of  Division  may  be  viewed  as 
giving  the  answer  to  two  different  questions."  Explain 
and  illustrate  this  statement. 

2.  Show  that  if  the  greater  of  two  integers  be  divided 
by  the  other,  the  greatest  common  measure  of  the  two 
numbers  is  the  same  as  the  G.C.M.  of  rernainder  arid 
divism\ 

3.  Divide  the  fraction  \l  into  two  such  parts  that  4 
times  one  of  them  added  to  5 J  times  the  otlior  may  make 

4.  When  a  vulgar  fraction  is  to  be  reduced  to  a  deci- 
mal, show  how  to  determine  (a)  whether  the  result  will 
be  a  finite  decimal  or  a  pure  circulating  decimal,  or  a 
mixed  circulating  decimal ;  (b)  the  number  of  non- 
repeating digits  in  each  case. 

6.  A  man  barters  120  yds.  of  yilk,  which  cofit  $1.50  a 
yard  and  sells  at  $2.50,  giving  nine  months'  credit,  for 
cloth  which  sells  at  $2  on  six  months'  credit.  How  much 
cloth  ought  he  to  receive  ? 

(>.  A,  B,  C  and  D  together  do  a  work  for  which  A  by 

himself  would  require  two  hours  less  than  B.     A  and  B 

.  together  could  do  it  in  !!?-  of  the  time  C  nfid  D  together 

would  take,  A  and  C  m  4^;  or  the  iiine  B  and  D  would  take, 


and  B  and  C  in  ![if  of  the  time  A  and  D  would  take.     Find 


F5" 


the  time  each  person  singly  would  require  to  do  the  work. 
7.  Find  the  s(iuare  root  of  -00013  to  within  less  than  a 
millionth,  and  the  value  of  ^-j  {2  +  >^'{2  +  >^2)  ^   to  Avithin 
less  than  a  ten-thousandth. 
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8.  Two  trains,  whose  lengths  are  42U  feet  and  460  leet 
respectively,  pass  each  other  in  80  seconds  when  moving 
in  the  same  direction,  and  in  1^  seconds  when  moving  in 
opposite  directions.  P^'ind  the  rate  of  each  train  in  miles 
per  honr. 

i>.  The  circumference  of  one  circle  is  27-?,  feet  longer 
than  that  of  another,  and  11  times  the  diameter  of  the  first 
is  (Ujual  to  a  times  the  circumference  of  the  second.  Find 
tile  diameter  of  each,  -  heing  assumed  =^31. 

10.  The  length  of  an  iron  cylindrical  vessel  with  closed 
ends  is  four  feet,  and  its  outside  circumference  is  40 
inches,  and  the  thickness  of  the  metal  one  inch.  P^'ind 
tliC!  entire  weight  when  the  cylinder  is  filled  with  water, 
iron  being  7/,  times  heavier  than  water,  and  water  weigh- 
ing (>2A  lbs.  per  cubic  foot. 

11.  I  hold  soma  three  per  cent,  stock;  on  receiving  my 
first  half  year's  dividend  I  invest  it  in  the  same  stock  at 
VI3|,  and  my  next  half  year's  dividend  is  $1905.  What 
amount  of  stock  hnd  I  at  first? 

12.  The  iWi'ii  of  each  of  the  longer  walls  of  a  room  is 
.•J()0  ft.,  that  of  each  of  the  other  walls  is  192  ft.,  and  that 
of  the  floor  is  480  ft.  How  many  yards  (linear)  of  paper 
18  inches  wide,  will  be  needed  for  the  walls,  deducting 
one  twenty-fifth  of  the  whole  area  for  doors,  etc. 

y'l?>.  P^'ind  the  depth  of  a  ditch,  the  transverse  section  of 
Avhich  is  a  trapezoid,  of  which  the  longer  side  is  20  ft., 
the  slopes  of  the  sides  2  in  1  and  3  in  1,  respectively,  and 
the  area  146-25  square  feet. 
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26.(1) 


10' 


IT' 


(2) 


ij'  10,".' 


8-2 
11  1' 


(3)    r^ 


'    I «!'  "2ij.';' 


J  V 


(1)  li  ■(2)'1H.     (3)'|.     (4)^.     (5)  1."   ((?)|^ 


27. -(1)  l:\i     (2)   1; 


(3)   1^ 


(4)  11      (5)    m     (6)  1. 


(7)2Ai^     (8)2-^if.     (9)3;30i.     (io)2i|.     (li)  1.    (12)      ^ 

(13)Htil?-     (15)13|.     (l«)10:r,.    (17)20,Vr.    (18)  W^^flS 


(19)  24?|^ 


fii^«ln! 
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28. 
29- 


(20).S7$'B-     (23.  15,V^.     (24)  1 
{1)1     mi     (3)iV     (4)U.    (5)i 
(9)  3^.     (10)  7i.     (11)  k-     (12)    ' 


(2)  ^,.     (3) 
(9)  -rf'r^o- 
(15)  M- 
(21)  m- 


tI. 


.        (4) 
(10)23^11 


^5 


ijV- 


(«)  I 


(7)  a'V 


(8)  i»,«;r. 


(16)  0.      (17)  A. 
(23)  m      (24) 


[.     (30)9/-^.     (31) 

(2)  .]?.     (3)  y^     (4) 
(9)   1.      (10)   2.,7,. 
(16)  ,U.      (16)  1; 


137. 

lOfl 


30- (1)  } 
(8)m%t 

a4)  A. 

(20)  f. 

(2«)  M- 
-v29)  In] 
(I)  !t- 
(«)  fV- 

(14)  n- 

(20)  ^     (21) 
-(24)  6:;|..i.     {2^)9^.     (26)3111.     (27)1 

i^iO)  1(%V-     (31)  2j%. 
--(1)  i.     (2)  f.     (3)  2.     (4)  34.     (5)  1 

(8)3.     (9)f^.     (lO)lO^Yr.     (11)  ^'o- 

(14)  99.     (15)  5^i«.     (16)  3-«g.     (17)  U- 

(20)  9.     (21)  1^^ 
-(24)  li.    (25)  7J.    (26)^0).   (27;7§il. 


...     (6)^,.     (6)3. 
('ll)^^„.    (12)1*. 


31. 
33. 


34. 
35. 


■>  (I  • 


(32) 

(5) 

(11)  2. 

(17) 


(18) 
in- 

(18 

(12) 


(25) 


(7) 
(13) 
(19) 


hi. 

Ml: 


1  5  rt  9  4  »_ 


I. 


(33) 

(^)  ?IB 

:^8 


(18)  'i 


(7)f. 

(13)  162i. 

(19)  If. 


(28)1.    (29):|8?,. 


(«)    i    ?• 

(12)  m- 

(18)  1. 


(7)  HI 
(13^  ^V 


(19)  1 


TlD- 


37. 
38. 

39. 

44. 


-d)  IH- 

(8)  IT^. 
-(12)  ^. 

(17)  r;^ft- 

(23)  18. 


J5 
14;  4- 

(6) 


(29)  4^>l. 
(7)  li. 


H 
^1' 


(16) 


1084'Jart- 

(22)^. 


(28) 
(2)6^^.  (3)8|.  (4)^,.'  (5)i 
(9)U¥S.  (10)7/,.  (l])3/oViV 
(13)  m  (14)  8.  (15)  ,V:f7^jVi 
(18)  JH.  (19);]?.  (20)1.^,.  (21) 
(24)^  tf.  ' 
(1)  Seven,  and  six-tenths.  (2)  Thirty-nine,  and  three-tenths. 
(3)  Four,  and  eighty-nine  hundredths.  (4)  Seven  hundred 
and  sixty-two  units.  (5)  Seven  hundred  and  sixty -two 
thousandths.  (6)  Seven  hundred  and  sixty-two,  and  seven 
hundred  and  sixty-two  thousandths.  (7)  One  thousand  two 
hundred  and  thirty-four,  and  five  thousand  six  hundred  and 
seventy-eight  ten-thousandths.  (8 )  One  hundred  and  twenty- 
three,  and  forty-five  thousand  six  hundred  and  seventy-eight 
hundred-thousandths.  (9)  Two  thousand  four  hundred,  and 
tKirty-six  ten-thousandths.  (10)  Two  thousand  four  hundred 
and  thirty-si  c  ten-thousandths.  (11)  Six  ten-thousandths. 
(12)  Six  million  ths.  (13)  Six  billionths.  (14)7689.  (15)14*003. 
(16)  100  0003.      (17)  -0103.     (18)  30070-001083. 

(2)  61-23737.  (3)  2503-61876243. 

(5)  1  0011101. 
(2)  5-477082.  (3)  44-395031413. 

(5)  7 -7123875248.     (6)  -26484624. 
-0(X>00072.  (9)  -0000001. 


48.— (1)  3525-9774 

(4)  14654-5429118. 
49. -(1)  2-4493944. 

(4)  57  -8687277. 

(7)  12025  •212(K)096 

(10)  1. 
50.— '1)  1-2,  -12,   -012.     (2) 

-9,  2-7,   2  18-7,  -0003. 

•625.     (5)  -07,  -00049, 


(8) 


-4,  -04,   -16,  12-8,  64.      (3)  8  1,  -81, 
(4)  -015625,  78-125,   625,    -000025, 
■00343,  2401. 
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•875.     (2)  -1875,    -3125, 


t>AQE. 

61.  -(7)  00121,  -IHlOOl,  -OMfMl,  Oiaai.  (8)  l-3«8,  05472, 
2-736,  -1368,  •0«84  (»)  1210.  (10)  2799360,  77760,  12JMJ00, 
216000.  (11)  360,  216000,  600.  (12)  10,  100,  10(K),  1(HH)0. 
(13)  -5,  -2,    125,    04,  •016625,    008,    00390625,   0016. 

52.— (14)  054.  (15)3:i080.  (16)1-732.  (17)  47712.  (18) -43241. 
(19)  -69315.     (20)  -31830. 

53. — (1)    llJ,   1^,   52^,   ;5i2S. 

(1)  -25,  -5,    -75,    -125,    -375,    -625, 
-4375,  -5625,    6875,  -8125,  -9375. 

54.— (3)  -2,  -4,  -6,  -8.  (4)  m,  -992,  -9984.  (5)  -96876,  -984375, 
•9921876,  •003iK)625.  (6)  142857,  285714,  -428571,  571428, 
-714285,  -867142.  (7)  918918,  -675675,  631531,  -438438. 
-386386.  (8)  -333333,  '666666,  -16666(),  -8.33333,  '777777, 
-727272,  '692307. 
59.— (1)  -947368421052631578,  -631578947368421062, 

-5882352941176470,   -3629411764705882,  .  -615384, 
•3913043478260869566217,  -380962. 

(2)  -6086956521739130434782, 
•448275862068965517241379310:^,  '96774193548387(3, 
-972,  -()2439,  -3584906660377. 

(3)  -879120,  -26984i,  -987012,  -.386100,  -518,  -000351, 
999000 

g2.-(i)  A.  A,  A,  *l^,  ifu,  iV.  (2)  j\\,  VVA.  i  T^.  A- 

63. -d)  iVrv  (2)  ttAtt-  (3)  ^s-    (4)  i^v  (5)  Wi- 
64. -(1)  Y.V.  (2)  Hm'-     (3)  HV^-     (4)  ^Hm\     (5)  -V^- 
(1)  3-9283.  (2)  1-6854.  (3)  40'90686.  (4)  2621-^08687. 

66.— (1)  -6359723,  (2)  1-715399467874.  (3)  1-676606  i, 

(4)  -402392970. 

68.— (1)  148-862.  (2)1-3382.  (3)244  79.  (4)11918.  (5)781-86. 

(6)  4359-166.   (7)  70-5839.   (8)  66827006-9688.  (9)  180 

(10)  131-4285,  6689-6528,  -1985. 
70.— (1)  29-996.  (2)  856-967.  (3)  1-413.  (4)  29'956.  (5)  13-593. 

(6)  1-407.  (7)262-856.  (8)30-940. 

l._(9)  -301030.  (10)  -477121.  (11)  -43429448. 

(1)  2-.  (2)  32.  (3)  102.  (4)  17a.  (5)  202.  (6)  1002. 

(7)  3002.  (8)  (-1)2.  (9)  (-4)2.  (10)  (-06)2.  (H)  (-235)2. 
(12)  (1)2.  (13)  (1)2.  (14)  (^,y.  (15)- 5«.  (16)  10^  (17)  64. 
(18)  (-1)^3.  (19)  (-02)*.  (20)  (|)«.  (21)  (ID*. 
(1)  16,  25,  629.  (2)  -09,  -0016,  -000256,  -268324.  (3) 
\U.  (4)  .0470,  -0021,  21-3721.  (5)  100,  10000,  1000000. 
(6)  343,  2744,  4330747.   (7)  001,  -008,  -OOOOOOOOOOOl. 

(8)  r^l,  ^Wr>  HU'  (9)  -33310,  -00001,  4437  21960.  (10)432, 
36125,  144000,  (11)  2401,  243,  128.  (12)  1-4989,  161-2191, 
2-3965. 
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72.— (1)  1,  2,  3,  4.  5,  6,  7,  8,  9,  10, 12,  14,  16,  18,  72,  60,  90,  140, 


480,  800,  9000. 


(2) 


1,  2,  'A,  4,  5,  (J,  7,  8,  9,  10,  14,  24,  46, 


20,  ftO,  80,  126,  270,  200,  900.  (.'i)  (>,  8.  U).  'J4.  27,  32,  36, 
42,  80,  33,  240,  800,  560,  280,  JOo.  (4)  L'.  :;,  i\,  10,  (M),  30, 
12,  21,  11,  110,  300,  36.  (5)  2,  .*{,  a,  4,  o,  \,iK  21.  (6)  ^  J, 
I,  iV  iSff'  ^'  i?'  t8s'  •!>  -2,  -3,  -8.  2-4,  ;J-2,  4l>,  105,  105,  A. 
(7)  *,  i,  h  1%,  "o",  A.  ii  -1,  -2,  -4,  1  L',  11,  21,  3-5,  -01, 
•12,  -35. 

(2)  26.     (3)  150.     (4)  900.     ((J)  1225.     (7)  325. 
73.-(ll)  6.     (12)  6.     (13)  0.     (15)  3,  5,  35.     (19)   5.     (21)  35. 

(22)  26,  0  ;  26,  6  ;  31,  0  ;  31,  9. 

74._(1)  9.     (2)  10.     (3)  100.     (17)  754.     (19)  917. 

75.— (20)  829,  389,  213,  295. 

(1)  1,  -01,  -OOOl,  -000001.  (6)  -3,  -07,  -009,  -002,  I'l,  1-2, 
71,  61,  82-2946,  213,  17-2522,  188281,  51-4732,  -6324. 

76.— (12    •?,4,  74.  (17)74.    (18)  23,1094;  23,1102;  94,0;  94,13, 

77.— (18)  917,  0  ;  917,  476  ;  251,  0  ;  251,  1446. 

78.— (6)  -2,  -3,  -02,  -08, 11,  2-1,  7  3,  2444,  3086,  -464,  -430,  064. 
2)  3.  (3)  1.  I  (6)  3.  (7)  2.  (9)  6.  (11)  3.  (12)  3.  (13)  3 
14)  9.     (15)  1.     (16)  1.     (18)  9. 

(3)  1  ft.  (4)  4.  ((>)  40.  (7)  10.  (8)  10  sq.  ft.  (9)  38i 
sq.  rods.     (10)  S^^sq.  yds.    (11)  6  sq.  yds.  6  sq.  ft.  40  sq.  in. 

(12)  24  03662  sq.  ft.     (13)  183316  sq.  per. 
(1)  13  ft.     (2)  41  ft.     (3)  86  ft.     (4)  17  yds. 
81.— (6)  27 -784 in.   (6)  4ft.  11-933 in.    (7)  18870 ft.    (8)  8-171  ft. 
(9)  8-462yds.  (10)  19-943 in.  (11)  6 ft.  (12)  40ft.  (13)  112ft. 
(14)  12-649  yds.     (15)    12  472  in.     (16)   3  yds.    10-253  in. 
(17)  4-629  ft.     (18)  83-288  in.     (19)  2-682  yds. 
(1)  IH,  11,V,  4^.     (2)  It?,  39,V,  m    (3)  3|f ,  166,2,,  26«.^. 


79. 


80. 


82 


(5)    Sin    ft.,    4iU    ft.,    5-002   ft. 


(7)  1-504,  6-134,  4-977 


(4)  ,V,   8tV,    3-999. 
(6)73/Tin.,  60^Vi"-'  102-426  in. 

(8)  4-601,  3-863,'4-511. 

(9)  6  sq.  ft.    (10)3-72sq. yds.    (11)  72-727  sq.  in.    (12)  6 s(|. ft. 
(13)  30-694  sq.  yds.      (14)  81-269  ftq.  in.     (16)  296-076  si\.  in. 

83.— (1)  12f  ft.  (2)  ISJjyds.    (3)  14  yds.  2  ft.  93  in.    (4)  23  470  ft. 
(6)  2h^  ft.      (6)  2  ft.  3^f  in.     (7)  3  01  yds.     (8)  5-546  yds. 

(9)  2''-969  in.      (10)  8  878  in.      (11)  76f  ft.     (12)  27  A  yt^s- 
(13)  17  -668  in.     (14)  30  yds.  1  ft.  8  in.     (16)  4-860  ft.  ' 

84.— (8)  20.     (9)  20.     (22)  38^  sq.  ft.     (23)  60*  sq.  ft. 

85.— (24)  100  sq.  yds.  8f  sq.  ft.  (26)  129 -637 sq.  ft.  (26)  6-941  sq.  in. 

(27)  9§  sq.  ft.     (28)  6-92  sq.  ft. 

(1)  ■^.  (2)  tV-  (3)  28  ft.  (4)  61^01  sq.  ft.  (6)  35sq.  ft.  (6)  4i  sq.  ft. 

(5)  112 sq.  in.     (6)  84 sq.ft.     (7)  66 sq.ft. 
86.— (8)  6  ft.     (9)  lli^in.     (10)  2  ft.  71^1- in. 

(6)  21  sq.ft.      (7)   21  sq.ft.      (8)    64  sq.  ft.      (9)   242  so.  in. 

(10)  14  in.     (11)  2^1; in.    (12)12iin.    (13)  4ft.    (14)5-744 ft. 
(16)  8-720  in. 
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87.— (16)  5ft.    (17)ll-49«in.    (18)  2048  sq. in.    (19) 269-99284. in. 

(20)  128-19280.  ft.     (21)  llT'Ssq.  in. 

88. —(U)  164   aq.   ft.      (15)    676.063  sq.  ft.,     1()79'134   sq.   in., 

1169-826 sq.  yds.,    26«5  06284.  ft.      (16)    M(>.'J  ft.,  7-9H7  in., 

22  018  in.,  6  281  in. 
89.— (20)  60  cu.  ft.,   66  cu.  yds.,  29^  cu.    ft.,    163-312  cu.   ft., 

37-360  cu.  ft.     (21)  144  sq.  in.     (22)  12  in.     (23)  8  ft. 
00.— (24)  4773  yds.     (25)  (54 -058  yds. 

(12)  140  cu.  ft.     (13)12cu.in.     (14)  140cu.ft.     (16)36cu.ft. 

(16)  295-l(J0cu.  ft.     (17)  lll-Hllcu.  ft. 
91.— (23)  108cu.ft. 

(2)  108  cu.  ft.  (3)  60ou.  ft.  (4)  27cu.  ft.  (6)  iKcu.  ft. 
(7)  40  cu.  ft.     (8)  64  cu.  ft. 

92.     (11)84  cu.  ft.    (12)  352  cu.  in.    (13)  124,^,  cu.  ft.    (14)  Kisq.  ft. 

(15)  2-256  ft.     (16)6|in.     (17)  1*948  in.     (18)  4*063  ft. 
93.— (17)  60  cu.  ft.     (18)  32  cu.  ft.     (19)  18  sq.  in.     (20)4-535  in. 

(21)  46.1  cu.  ft.     (22)  18cu.ft.     (23)  137*673  cu.  ft. 

94 -(6)  81  cu.  ft.      (7)   410.'j  cu.  ft.      (8)   38i  scj.  in.      (9)  3Un. 

(10)  3-349yd.s. 
95.— (17)  1437icu.  in.     (IH)  268-l{K)  cu.  in.     (19)  21  in. 

(20)  179!i  cu.  ft.     (21)  29()-508  8<|.  ft. 

(1)  10  m.,   100  du'.,  IDni.     (2)  iKni.,  100 Dm.,   10000dm. 

(3)  1200  Dm. ,  15000  m. ,  210()0<MX)  nun.  (4)  1234567  89  dm. , 
123456-789  m. ,  123-456789  Km.  (5)  8o()(KJ()  cm. ,  5632  mm. , 
12468000  M. 

96.— (6)  1635639-87  m.      (7)   5541511  cm.      (8)    1152-48768  Km. 

(9)  91-441  cm.     (10)   18-3 m.      (11)   50m.     (12)    17907cm. 

(13)  749-301  mm.      (14)  4  m.  6  m.     (15)  13  hr.  32  m.  30  sue. 

(16)6250.    (17)  900mm.   (18)952,  400 mu).    (19)  25 -441sq.m. 

(20)123-4m.    (21)  12  Ha.,  120000cu.,  120  Dh.    (22)  12-345si., 

5  •()78  Da. ,  10000  ca .     (23)  1017  32  a. 
97.— (24)  9-9  Da.     (25)  2042415  Ha.    (26)  108  Ha.    (27)  172  m. 

(28)  -1  ma.     (29)   54  ca.     (30)   1500000  sq.  cm.     (31)  13  ca. 

(32)4-5a.   (33)6000cu.m.  (34)^547  50.  (35)  la.  (36)721-lm. 

(37)   2-471  acres.       (38)    90  ca.      (39)     m  ,i.      (40)   39  H  in. 

(41)  27  8.     (42)  1000  cm. 
98.— (43)    1000000  c.   cm.      (44)   1  s.      (45)  $51080.     (46)  $105. 

(47)  100  cu.  dm.    (48)  35-31  cu.  ft.   (49) -2759  cord.    (50)  24  s. 

(51)  3  m.,  12  m.,  15  m.  (52)  450(JO.  (53) 60  ma.  (54)2500Kir. 

(55)  909tV    Kg.      (56)    1  00(38.      (57)  125  //.      (58)   -4  lii. 

(59)  Imin.      (60)  200  m. 
99.— (61)  36  m.    (62)  1000,1000.    (63)  1  Kg.  (64)  2  m.  (65)  Equal. 

(66)  4-004004  s.    (67)  1000.    (68)  1  cu.  dm.    (69)  -03531  cu.  ft. 

(70)  4-543.  (71)  135-9  ml.  (72)  Equal.  (73)36min.  (74)10nK 

(75)  -157625  8.  (76)  10  m. 
100.— (77)  28-31.  (78)  1-3  Kg.  (79)  1-298  Kg.  (80)  1000  c.  cm. 
(81)  1000000  mg.   (82)  1000000  g.   (83)  10000  Kg. 
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(84)  I3f)  Kg.  (85)46:25.  (8<i)  1M»7  i'  T.  (87)  .'J7.'»24  ><. 
(88)  490  Kg.  (8!»)4-5T.  (IK))  12.'M5«-78J>  Kg.,  I2.'{-45«78»T. 
(!)1)  2-204  n.H.  (5»2)  -84  011.  (1>.'{)  -.'{75  111.  (JH)  I -155  1. 
(1)5)  .M04-8KK. 

(!♦«)  i:nr5»M}K«.  (07)5-7«iiiiii.  (IW)  l.-W^cm.  (W)|-12m. 
(100)  20-110  in.  (101)  101-17  Hu.  (102)  .'{08-520  Km. 
(10;{)  1000 •;{  111.  (104)  -084.  (105)  14-21.  (KMJ)  .'{O-O  ill. 
(107)  4h.  8(1.  (108)IO<HHM)|.(100)UMK)1.  (1  10)-8:{Och.  -404  Ha. 
(Ill)  .50{M)!K«M)0 ,1,  Hh.  ( 1 12)  1  -5:^0  s. 
(1)0202,-202.^202-522.  (2)  220<J-7.  (.'{)  5-4.'{0.  (4)  •o:{.'{. 
(5)     i:{828-050.        (0)     -8.'{,     8:{,     8;«M)00.        (7)     -0.'{125, 

•i7<54705882352041.  (8)  ,VvV^.,  illJHH/i'  W^-  (0)  0 -.5504777, 
•4.     (m  \  H?i?^\-     (II)  •<H>0<M)2.     (12)0001  +  .     (l.*{)..\. 


103. 

104. 

105. 
106. 

107. 

108. 

109. 
110. 

111. 
112. 


:i  J' 


im  .ya'h- 


(35) 
(.39) 


(14) 

(U{)  8034-084.  (17)4|!M-r;''i,.  (18)  •8.'{08,  •8.'{!»7.  (10) -3183098. 

(20)  -808.    (21)1.    (22)  £134  28.  2.1.     (2.'{)  ^'^Hii!}.    (24)  i'^'^. 

(25)  U>-847019<).     (20)  \U).?{^i^. 

(27)  -00015(^5.     (28)    ,A,%,   U.     (29)    -2.     (30)    ^J{[,  jj^. 

fA-    ('i'^)  if  A-      (•'«)  SU,  L\H.     (34)  -4047  <>r  '4048. 

nh  •;!•  W  •l«5i«48,  28ni;.   (37)  ^^,  •'rf»o'\i.  (38)  -30375. 

,V.    (40)7925-591  m.    (41)1. 
iH^^^.     (44)  1,  4^.     (45)  .^{j. 
-   (46)  £2  08.  (><l.     (48)  £4.5h.  4(1.     (49)  :i8,V,'«>,\. 
(61)    1171  xfr.     (52)    l,iU      (^-i)    >l3."4t^;^'...     (54)    .'{-11. 


(42)-;ir^?;]l.    (43)47^, 


(oO)  iVt^o- 


(55)  iJ^'il     (56)  3.     (57)'V. 

(58)  -52.     (69)  jU-,.     (60)  ^^tif.-     («1)  'i;l41592.     (62)  7. 

(63)  6.     (64)  -0000002.      (65)  lOi.     (66)  jt[J 

(67)  11     (69)  ],  18.     (70)  6r». 

-(71)  nU-      (72)    l.\,    U,    i'.      (73)    -3183.      (74)    -43429. 

(75)  7.V      (76)    S>o^:    -'V!v      (77)    -131870.      (78)     -00003. 

(79)  3-1416926.  (80)  -0042.  (81)   410686.   (82)615  0703204. 


(85) 
(89) 


(86)   2-7182818286.      (87)    il m. 


-1.     (90)  3-14285,  3-14159.     (91)  / 


.)' 


84)  1-3999.. 

(88)  -9984097 

5i    4.^'. 
—(92)409.  (9,'3)  $4866 -66r;,  $4866-66.  (94) -1716.  (95)  •00(X)4. 

(97)1-6961.    (99)3-14169.    (100)26-2856.     (102)7  745966. 
-(103)  The  metre  would  be  nearly  39-41  in.     (104)  00001 . .  . 

(105)  20-06.     (106)5fvni.    (107)704-03711).    (108)  909tVoz. 

(109)    2fU  ojc.     (110)    60.      (Ill)    17015§.      (112)  VaM- 

(113)  $2-20. 
—(114)  6.    (115)  100.    (116)  286750  ft.    (117)  70.    (118)  $440. 

(119)   $23-25.      (120)    Merchant  50c.      (121)    10-52  p.m. 

(122)  £13  9f.  Ic.  3i|m. 
— (123)  6d.     (124)   -00278  .. .     (126)  $36300.     (126)  6?  ft. 

(127)30.     (128)  38191  lb.     (129)im}oz.     (130)  SItSVIu-. 

(131)  [§d.     (1.32)  21.     (1.3.3)  84.     (134)  13^.f^.j.     (1.35)  13. 


i 


.A.         'U:, 


PACJKS  li;i-l27. 


n70 


I 


PAOE. 

113.— (13«)  ltr4».    (l.'J7)  io:-j!{.    (i:W)  14.    (i:»>)2240.    (140)7,  H<». 

(141)  #i:m5.     (142)    .{7,   51(12(147,    U«l .   7li.    Ilm.    17m., 

2(l74d.  Oil.   Dili.  f)l)8.     (WA)   (K)(l.     (144)    'MHt^^^,    't^*^^\t- 

(145)  8:{.|c.     (14(1)  liiKl20.     (147)  £'45. 
114.— (148)  .;\."  (140)l!)Ayd.    (150)12.   (15l)7(l.,V-  (152)  2-21.'«{. 

M5:J)  5.'l.  (1 54). 'jam  (155)  1  mill,  in  12 li.  i  niin.  (I5(;)  lie. 

(157)27«'il-     (lf>«)   A-     (1550  HouMol!^12(M>. 
115.-  (1(50)  *(»<).      (1(11)    $U'{K\.       (1(J2)    $].H-H4.      (l(i,'})    8^  hr. 

(1(>4)  \v.  (i(]5)(i(>8.,^,,785::f,1W;i.',},  1178;;?.     (KWi)  KIh.  !»,\<l. 

(1(57)  V'-V    "i'l«J«-       {^^^)   -^>41-  g»H.       (KMO    JSeiirly  8  gal. 

(17(0  «<f>- 
116.     (171)  JO.'.Vyd.     (172)  *i:n.     (17.'{)    »>.•{.     (174)  5,  4.\,  48. 

(175)  li^22JM)-4l,  !i<2405,  }jit2205.     (17(5)  .,%.     (^77)   8448-80. 

(178)  ]70.\y«l.    nearly.       (171>)    ^'.iWT^.      (180)    ;M(5,  346. 

(181)  (5!>-2ni. 
117._(182)  !i!,».      (18.*})    J>  vr.      (184)    45.      (185)    *12«M7'50. 

(18(5)  Kvoiy  (55,"',  iiiin.     (187)  50c.     (188)74.     (189)  (5  sec. 

(UK))  1^1 .     (UU)  1115240.     (IJ)2)  3(527.     (1»3)  7. 

118.  (11)4)  «<5-4(),  ^-20,  *3-(50.  (195)  $.3-57.  (UM5)  lOiS;^!;' lir. 
(l{)7)l()yr.  (liM)  ;H'o.  (1J«»)  lii-  (2(K))  24.  (26ij  ,'•',. 
(202)  2. 

119.  -(20.'5)  Doc.  3,  3  p.m.     (2(W1)  £432  lis.    lid.     (205)  3,  5,  7, 

<.»,  13.     (2(H5)7.    (207)l.i\hr.    (208)14(501)7.    (209)  14609«d., 
21  hr.  1(5  min.  40  sec.     (210)  352(i2|i.     (21 1 )  ^000  etc. 

120.  (212)  12.  (21.3)  -8  gr.  (214)  1(58^^.  (215)  743(^95(5. 
(21(5)  li  111.  per  hr.     (217)  T(.tal  814-31.     (218)  307 f,. 

121.— (219)  $38-2.5,  P8,  $37-8).    (220)  8407(5- KJ'i,  Ml    C'^21)  73. 

(222)  15.     (223)  2205.     (224)  147.     (225)  :i45(5.     (22(>)  (54. 

(227)  2(5.4^.     (229)  91:81.     (2.30)  3  ft.  2  yd.  7  in. 
122. -(231)    25(50.      (232)    j^^h^-      (2.'«)    ^Uh.      (234)^,7 

(2.35)  12,\.      (2.36)    1yd.      (237)    1  qt.      (238)  972,  6|,  J. 

(239)  2|,  10,  1.     (240)1  red.      (241)  llink.      (242)  1yd., 

1    chain,     100000,    H272H40.       (243)    ,ii<4-03,    23  0384    ft. 

(244)  12 11).  av. 
123.— (245)  KiOOO.     (246)  15  gal.     (247)  (50480.     (248)  j\  aq.  in. 

(249)    12-78.      (250)    2  yd.      (251)    33  84.      (252) 

(253)  883345-17.     (254)  1683.     (256)  32  days. 
124.— (266)  2160.     (257)  H-     (258)  30.     (259)  |7  ft.,  i3j  g^,  f^. 

(260)  1.530.     (261)  Between  237(52(5  6  and  237633.    (262)  65. 

(263)  Gold  •48in.,  and 9-31.      (264) 59-92 Ih.     (266)  103,»glh. 
125.— (266)  510  lb.     (267)  27000.     (2(58)    '00021  in.     (269)  4th. 

(270)  87293-9.      (271)    4290-8  lb.     (272)  f^.     (273)   11,1,. 

(274)  2,1 1 g.     (275)  $1323,  $1260,  $1200.     (276)  28671-?  ft. 
126.— (277)  46-5  gal.    (278)  2-76.    (279)  6.    (280)  |^|-.   (281)  18f , 

39,^°, -17F-     (282)44802.     (283)  880  ft. ,  54.     (284)3:2. 
127.— (286)  £46-56.     (286)415:408.     (287)  8672  yd.     (288)20:7, 

M.  IR      (289)   Men,  81251-76.      (290)  3:7.      (291)  Mf.  ( 
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128. 

129. 
140. 


ANSWERH. 


i 


142 

143 
144. 
146 
146, 
147. 

148. 
149. 
150. 
151. 
152. 


--(292)  6««.      (293)  '.i  hr.  40'.     (294)  2  in.     (295)  14 d.  9p. 

Ic.  6|  c.  s.    (296)  8  dr.    (297)  76  grs.  each.    (298)  5:112:2800, 

-(299)  .;,y.     (300)  $235-20.     (301)  ri5f«jjp.ni.     (.302)  $62.50. 

(303)  Bett«jr. 

-(13)  20%,  16§%,  5%,  5^%,  4^i'X.     (14)  216  men,  108  bush. 

(15)  £5  168.  4.^\d.,  $4-7753.  (16)  $2915000;  lis.  (ih\. 
(17)  420  lu.,  57-60  fr.  (18)  6^%.  (19)  2i%.  (20)  12fe. 
(21)  130.  (2'^^  96.  (23)  200.  (24)  250.  (25)  800. 
(26)  4.     (27)  500.      (28)   $,3360.      (29)   35-2.      (30)    423;;. 

-(31)  $8800.     (.32)  13.».     (33)  120,  240.     (34)  1.53|]\,  184A. 

(35)  ••3003001/;.      (36)    75::.      (.37)    $9,      (38)  30-7  +  %'. 

(39)125.    (40,421'.    (41)  .$120000.     (42)  $2(K)0.    (43)600, 

480,  360.     (44)  40'/.     (45)  76-8%. 
-(46)1.V^%.       (47)    125.       (48)    21.^^%.       (49)    $16000. 

(50)  43-8  pts.     (51)  ()00.     (52)  1029/^. 

n.)  $540.     (2)  8150.      (.3)  15  \      (4)  $4-28|.     (5)  $16-66^. 

(6)  $4-57f 
-(7)  $3.75.      (8)    81%.       (9)    lie.       (10)    $6.       (11)    $10. 

(12)  $28-12i.     (13)  45c.     (14)  Loss  $333 A.    ^(15)  Loss  2%. 

(16)  3n^^%.  •'(17)  lf^%.     (18)  $4.     (19)  9^-%.     (20)  1^%. 
^'         (22)16.1%.     (23)  8^%.     (24)28%.        ' 

(27)  10%.      (28)    20%.     (29)   ^%. 
(32)  $4-05.     (33)  $2-33.1.. 
(35)  22-5  +  %. 

(2)    $3000.     (3)   50c.     (4)   $10200. 
(6)  $2887-50.    (7)$10-10|H-    (8)4|^c.    (9)  22fc.    (10)  $500. 
,—(11)  No.    (12)  7ir/o-    (i^)  50  '.    (14)  50%.     (15)  /A):. 
(1(5)  $4050.    (17)  16%.    (18)  $5-75.    (19)  6|%.    (20)  5;^-%. 

(21)  $10.     (22)  111%.     (23)  1%.     (24)  37Hc. 
,— (25)33.\%.     (26)  m;/.     (27)12%.     (^28)  63-/^%.     (29)A«>f 

amount  of  whisky. "  (30)    m%.     (31)50%.      (32) 
(33)25%.     (34)33.^-^     (.35)220%.     (36)  $235. 
(38)  20%. 
— (39)  $1129if      (40)    48c.      (41)    Lost9.y;fV%- 

(43)  33^%.   (44)  $71-?.    (45)  ('^^^:;;:';-^'')ioo. 

(47)  46-6  + c.     (48)  $200.     (49)10.     (50)  $11520. 

— (1)  $240.     (2)  $41-621..     (.3)  $5850.     (4)  66:-;^.     ,  '    $10-12*. 
(6)2%.    (7)4%.    (8)  2  \    v-0 'ii^4<M>.    (10) $945.    <^^^m. 

(12)  1%.   • 
—'13)  $16-26.     (14)  $102.     (15)  $25.    (16)$1715ftf    (17)  $70. 
(18)3.^%.      (19)    21fV%.      (20)    25263i'Vlb8.      (21)    $9720. 

(22)  $43^,    30l72^|ibs.    (23)  311963ft.'    (24^  294117  j-f  lbs 
—(25)  103291  Hlf^  lbs.      (26)    11%.      (27)    120000  pounds. 

(28)  7847.i^tilbs.      (29)   $54.    '(30)   $8000.      (31)   $53331. 
(32 1  $4060.     (33)  399,V  cwt. 
—(.34)  40058i«^^  lbs.     (35)   $5970.      (l^)    ^  J+^^.      (37)    1^%. 

(38)  1^%.     (40)  U%,  1%. 


-(21)  20%. 
(26)  20%. 
(31)  $120. 
-(34)  50c. 

(1)  $240. 


(25)6r%. 
(30)    12i%, 


(5)   $2-10. 


'A 

■•-Yff/^. 

(37)  116%. 

(42)   83.1. 

(46)   42U%. 


1 
1 

1 
li 
1( 


U 
1( 
1( 

le 


i 


(5/,  ■ 


■12i 

^  m. 

S70. 
1720. 

11)S 

Inds. 
]33i. 

lie 

'■2/j' 


^ 


PACiES   153-165, 
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163. 


154- 

155. 

156. 

157. 

158. 

159. 
160. 
161. 


T/o* 


(9)li^%    • 


(15)   POOO 


162. 
163. 
164. 
165. 


i 


-(4])  2%.     (42)  2%.     (43)  2*%,  2%.     (44)  2%.      (45)  1|%. 

(46)  $8016-63. 

(1)  $9.     (2)  $105.     (3)  $56-25.  •  •  •  • 

-(4)  $160.     (5)  1%.     (6)  1%.     (7)  §%.     (8)  jg 

(10)  $2133J.      (11)  f.      (12)  1%.      (13)  $40. 

(16)  $4000. 
-(17)  $16000.  (18) $6000.  (19)l^''g%.    (20)1|%.   (21)$312-50, 

$400,  $875,  $15151-J7j,  $24242^1,  $60606.^3.     (22)  $1901*.^. 

(23)  $25600.     (24)  UYdA'^^)  '$42256-62.     (26)  $10-15. 
-(27)  $4666|.     (28)^'59r   (29)$3000.     (30)  1^%.    (31)1|%. 

(32)1%.   (33^|i•iiW^.   (34)$6283/x,  $4189^1-.  (35)  $11970. 

(36)  $18406^^^.     (37)  U- 
-(1)  $100.      (2)   $37-50.      (3)  $240.      (4)  $30.     (5)  $9375. 
•  (6)  111  „iiil8.      (7)   $14112.      (8)   16?j  mills.      (9)    $14-40. 

(10)  $16.     (11)  $1979.     (12)  16  mills'.     (13)  $5714f 
--(14)  15    mills.      (15)    $507500.      (16)    $4.      (17)    $30. 

(18)  $14if.      (19)  $1900.      (20)    $32 -37^.      (21)  $6000. 
(22)  $23-75. 
(1)  $3-70. 
-(2)  $3-25,  $3-34,     (3)  75c.    (4)  $300.     (6)  $3  78.     (6)  7ic. 
(7)  $2-3"   nearly.      (8)  $2-88.      (9)  $20.      (10)  $162-73+. 

(11)  $76-17  +  .     (12)  $1.    (13)  43|%. 

-rU)  $20.     (15)10%.     (16)20(loz.     (17)  27  in.     (18)  Gain 

$14y2^.  Loss  $5}i.     (19)  3  yds.     (20)  2Ubs. 

(1)  $3200. 
—(2)  $9375.     (3)  $2100.    (4)  $4050.    (5)  .$2922-75.    (6)  $4795. 

(7)  $7350.     (8)  .$7200.     (9)$8(K)0.     (10)  $8000.    (11)  $4000. 

(12)  $4000.  (1.3)  $320.  (14)  $591-50.  (15)  $87 '50. 
(16)  $118-2.5.  (17)5i^%.  (18)5|^%.  (19)8%.  (20)  $4000, 
$3010 

—(21)  140.     (22)   llOU.      (23)    Lt)ss  $4.      (24)   Gain  $352. 

(25)  $100500.    (26)  $150000.    (27)  78^1.   (28)  $480,   (29)  84. 

(30)  $947 f.7.     (31)  $11868-13.     (32)  3%. 
-(33)  5  per  cent.    (34)  $636363  ^^j-.   (35)  $120000.    (36)  $291?,. 
-    (37)4/^%.     (38)20%.     (39)75.    (40)  $6500,  $250.    (41)108. 

(42)  $41400.     (43)  $1043-29.     (44)  $«CrW*^.     (45)  62^. 
—(46)  $7200,    $108(X).      (47)  6  per  cent.      (48)    60c.    gain. 

(49)  93|.     (50)  £4733J,  £63  lis  8d. 

(5)  $45,  $5-40,  .$146-88. 
—(6)  $30,   $84-58ii,  $18-612.      (7)    (a)    $144,   (b)  $131-25, 

(c)  $129-71,   (d)  $255-864,    (e)    $163-487,    (f)   $108-904, 

(g)  $404-416    (h)  £216   Is  6d.      (8)   $106.      (9)    $1344. 

(10)  (a)  $1488,    (b)  $2100,   (c)  $1099-446,  (cZ;  J2168.752, 

(e.)  $1252-374,  (f)  $1174  264,  (q)  $1587*332,  (h)£2U6  6s. 

lO^d.      '11)    .$60-449.      (12)    $180,369.      (13)    $1431493. 

(14)  $5610.    (15)  $4.    (16)  $65.    (17)3%.    (18)4°/.    (19)3%. 

(20)  5%.     (21)  5  yrs. 


^v- 


Y 


(^3j6/>'^^^ 


'k  ^ 
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166. 


167.- 
168. 


169. 


ANSWERS. 

(22)  2fA  yrs.      (23)    16|  yrs.,   $1159-7S.      (24)  25  yrs. 

(25)34yr8.  (26)  ^V  (27)4.  (28)  (a^  v^^,  C6;^V^,  (c^^Vo, 
(d)  1,  (e)  ^K,  (f)  ^,  (<i)  -i,.  (29)  12  yrs.  (30)  20  yrs. 
(31)  16 yrs.,  1.8,-^^ yrs. ,  50  yrs.  (32)  50  yrs. ,  33,^ yrs. ,  28 yrs. 
(33)  $3200.  (34)^60.  (35;4%.  (36)2%, 4%.  (37)2i%,6%. 
(38)  4%,  3?/.  (39)^108.  (40j$500.  (41) $800.  (42"$1300. 
(43)  $723-938.  (44)  -  Latter.  (45)  $261^ 'J.  (46)  $250. 
(47)  $149j\V  (49)  A's  offer.  (50;  $1389-15.  (51)  $1170. 
(52)  $297-804.  (53)  $384  at  end  of  6  mos,  (54)  4|^  %. 
(55)  l^yrs.     C56)  5  yrs. 

(1)  $1181-65.     (2)  (:a/Oct.  4,   (b)  111  days,    (c)  $490-88", 
(d)  $9-12.     (3)    (U)    Sept.    4,     (h)  92  days,     (c)  $^2-60, 
(d)  $987-40. 
-;4)  (a)  Ap.  18th,    (6)  63  days,    (c)  $24-40,    (d)  $2332-10. 

(5)  (a)  Ap.  18th,    (6)  76  days,    (c)  $16-92,    {d)  $1233-08. 

(6)  (a)  Sept.   26,    (6)  86  days,    t,c)  $106-32,    {d)  $5534-43. 

(7)  (a)  Mar.  4th,     (6)  70  days,     (c)  $31-86,     (d)  $2737-14. 

(8)  («)  Aiig.    4th,    (h)  61  days,    (c)   $3-68,    {d)  $27132. 

(9)  (a)    Mar.   3rd,    {h)  92  days,    (c)  $80-66,    {d)  $3919-34. 

(10)  (a)  Nov.   8th,   {h)  157  days,    (c)  $31-86,   ((Z)  $1202-70. 
170.— (11)  (a)    Mar.    3rd,    (b)  33  days,    (c)  $2-89,    (d)  $397-11. 

(12)  (o)  June  6th,    (b)  97  days,    (c)  $12-26,    (d)  $564-49. 

(13)  (o)   May   9th,    (6)  80  days,    (c)  $6  39,    (d)   $479-66. 

(14)  (a)   May  6th,    (b)  63  days,  (c)  $27-90,    (d)  $1992-81. 

(15)  (a)  Nov.  26th,    (6)  86  days,    (c)  $80-58,   {d)  $4194-3(1 

(16)  (a)  Mar.  3rd,  (6)  Mar.  3rd,  (c)  Mar.  2nd,  (d)  Mar.  3rd. 
(6)  Mar.  3rd  (17)  jh-  (18)  jyHo- 
(19)  iMa--  (20)  bV  121)  -Uf^.  ^22)  $365.  (23)  $88850. 
(24)  $365.  (25)  6%.  (26)  5%  (27)  7;/.  (28)  m%. 
(29)  $365.  (30)  July  7th.  (31)  Nov.  2nd  (32)  $1199*'87. 
-1)$35.  (2)  $465.  (3)  $465.  (4)  $48-23.  (5 1  $951-77. 
(6)  $2083-23.    (7 » $2104 -06.    (8)  $60.    (9)  $20.    (10)  $121-64. 

(11)  $1118-36.     (12)  $3942-26r 
(13)  $244-51      (14)  $286-25.     (15)  $469-71.     (16)  $3^7-60. 

(17)  $1266-31.     (18)  $335-80. 
—(19)  $296-07. 

(I)  $500.     (2)  $500      (3)  $500.     (4)  10  days.     (5)  15  days. 
(6)  15  days.    (7)  15  days.    (8)5mos.    ('9)3m(>s.    (10)  $3600. 

(II)  7  nios.     (12)  3^\.  mos. 
—(13)  20  days.     (14)  48  days.     (15)  15  days.     (1(5)  16  days 

(17)  9  mos.      (18)  24  days.      (19)    120  days.     (20)  32  days 

after  debt  was  djie.     (21)  44  days,  July  15th.    (22;  June  7th. 

(23)  July  23rd      (24)  7  days. 
-(25)  4  days.    (26)  Sept  10th.    (27)  Sept.  2nd.    (28)  $923-87. 

(29)  Mar  25th.     (30)  $1304  42. 
—(1)  $104.  (2)$104.  (3. $108-16.   (4)$108-16.    (5)$1124864. 

(6)  $112  4864.     (7)  $1-124864.     (8)  $121-55.     (9;  $182  33. 
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177._(10)  $32-33.     (11)  1109-29.     (12)  ^197  03.     (13)  1167625. 

(14)  1-169858.     (15)  $689-83.     (16)  $1201-31. 

178.— (17)  $662-45.   (18)  $9-72.   (19)  $444899  +  .   (20)  $1025-76. 

(21)  $135J-61.    (22)  $111-49.    (23)  $lB89-67.   (24)  11  35ic. 

(25)  $4328-25.     (26)  43923. 
179._(33)  $1789-25    -{  (l-04)'*-l  \- .     (34)    $(1-06)-^  x  (1-03). 

(37)  $15400.     (38)  $10000.     (39)  $729-53.     (40)  7  +  years. 
(41)5%.     (42)6-09%. 

180  -(43)  2-95+  %.  (44)  17M%.  (45)  5%,  $200.  (46)  4%,  $1250. 
(47)  4%,  $1500.     (48)  5%.     (49)  $10000.     (50)  $1967-15. 

181.— (7)  $769-23.  (8)  96-15c.  (9)  90-71c  (10)  $739645. 
(11)  $23-54.  (12)  $48-80.  (13)  (a)  $14-14,  (6)  $97-97, 
(c)  $93^14,     (d)    $2852-98,    (e) -^pflMl.     (14)    $1089 -30.^5 

(15)  $1200-62.    (16)  $384-82.     (17)  $97-60. 
182.— (18)  $3013-86,    $3322-78,    $3663-36.       (19)    $(^J)=^c. 

(20)  U^l-iV^y  )-•  (23),^.  \24)^hVr-  (27)$86'o-48. 

(28)  $3818-85. 
183.— (29)  $6000.     (30)  6%.     (31)  10%.     (32)  $56§.     (33)  $27. 
(34)  $1200,4%.  (35)  $1500,  4%.  (36)$13-902+.  (37)$11000. 

(38)  $1922-75.    (40)  $3463-09. 
184. -(41)  5%,  $1260.     (42)  2%. 

(1)  $7500.     ^2)  $7000.     (3)$6666g.     (4)  $6250.    (5)  $10000. 

(7)  $5137-04.     (8)  $4274-02.     (9)" $1421 -36.    (10)  $1727-68. 

186.— (12)  3-.377  times  the  annuity.     (13)  $295-92.     (14)  $329081. 

(15)  $6177  39.    (16)  $2289-15.     (17)  $63-60.    (18)  $131 -57. 
(19)  $310-26. 

186.— (22)  $7122-92.  (23)  $1876-62.  (24)  $9803  92.  (25)  $5386-08. 

(26)  $4476-90.  (27)  $962-91.    (28) $11118 "39.  (29)  $5965-57. 

(30)  $5167-20. 
187.— (31)  $2675-49    (32)  $4178-91.     (33)  $404-21.    (34)  (1-04)^, 

(1-04)2,  (1-04),  1.   (35)$3491-39.    (36) $220-67.    (37) $77 -88. 

(38)  $6385  12.     (39).  $105-24.     (40)  $350+. 
188.  -(41)  $33-43.      (42)   $463-93.      (43)  $28-38.      (44)  $22-22. 

(45)  About  10  years.     (46)  Never.     (47)  $18395-44. 

(1)  $1250  each      (2)  Jones  $1120,  Smith  $1680. 
189.— (3)  $4000    (4)  $2000.  (5)  $20000.  (6) $1200.  (7)  A  $1001 -74, 

B  $459-13,  C$939 -13.     (8)  $6422 J?.    (9)  $2618-18.    (10)8, 

10  and  12  mos.     (11)  HM  each  S  (fi^ 
190  —(12)  $3764  26     (13)  Lock  $1000,  Smith  $1012,  Knight  $960. 

(14)  B  $6315-79;    C  $6684  21      (15)  B  $1333.]^,    C  $1666|. 

(16)  Smith  $8000,  Jones  $9000,  Cook  $3000.    (i7)  $14472  +  . 
(18)  8  mos. 

191 .  _(19)  Terry  $273j^,  Tucker  $133]\,  Taylor  $73J.  (20)  $722-06. 
(1)  $4010.  (2)  $2509-37*.  (3)  $796.  (4)  $12090.  (5)5764-50. 
(6)  $7481-29.  (7)  £281  5s.  (8)  $290-69+.  (9)  9i%. 
(10)  $14433J. 
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192  —(11)  $7275.      (12)  £600.      (13)    9|.      (14)    Direct  $4010 ; 

via   Chicago  $4009-85.      (15)   1%  Disc.     (16)  $2716-875. 

(17)  5  16%      (18)  40  lbs. 
193.— (20)  £802-67.       (21)    £2321    178.    4cl  ;     £276 


m. 


195. 


196. 


^^ 


(22)    $12096-77.       (23)    $4744-186.       (24)    $342  •857 

(25)  1  rouble  =  4-012  f  r.     (26)  1  dollar  =  2  '487  fl. 

-(Use7r  =  3^)  (1)  18  ft.    (2)  56  ft.    (3)  48  in.    (4)  lOOi  «f(  ft. 

(5)    5-744  ft.      (6)    120  yds.     (7)    6-2  ft.     (8)    2-69^  ft. 

(9)  28-«'5  s(i.  ft.     (10)  -0000918. 

(II)  30-805  ft.  (12)  $266.  (13)  10?  ft.  (14)  15-5  in. 
(15)  346  10<5.    (16)  60  ft.    (17)  40  yds.  6  in.    (18)  357-071  ft. 

.  (19)  2-121  ft.    (20)  1281-7  sq.  yds.    (21)  69-4  miles.  (22)  40. 

2  •?  //  ^'  '  "^  •  K  (23)  lMm'm2      (24)  114  363  in. 

197.— (25)  30  ft.,  42  ft    (26)  364-641  sq.ft.  (27)672.  (28)  22-27  ft. 

(29)  24-64  sq.  ft.  (30)  190  114  sq.  yds.  (31) 21.  (32)  20C5-:''  ic. 
(33)  152168  s.i.  yds.  (34)  1-68  ft.  (35)  2000.  (36)  525  sq.  ft, 
(37)  -541  yds.     (38)  23  ft.  4  in. 

-(39)  2710-19  cu.  ft.  (40)  18*973  ft.,  12*649  ft.  (41)  30-588. 
(42)  18  •978ft.  (43)  8  ft.  (44)  2  ac. 46  rods.  (45)  Square, 8«  rods. 

(46)  8-96  ft.     (47)   20.     (48)   3  chains.      (49)  431  j;-  sq.  ft. 

(50)  5  291  in. 

-(51)  1-118  in.   (52)  76157  ft,  (53)  243-721.    (54)  28-284  ft. 

(55)  6995  cu.  ft.  (56)64.,i:j  sq.  ft.  (57) '577  in.  (58)£7  3s.4d. 

(59)  2-487  rods.  (60)  346-5  sq.  yds.  (61)4500.  (62)134-114. 

(63)  216000.     (64)  1257 i. 

-(65)  iS  ft.  i)er  hr.  (66)  444444-4  (67)^2^.^.  (68)  547-764 
sq.  yds.  (69)  792-608  sq.  yds.  (70)  (ttWsq.  in.  (71)  1  to  3. 
(72)  48-055.  (73)  Drive.  (74)  46^084,  10-415  rods. 
(75)  62-353 rods.     (76)  32f;Vlbs. 

201.— (77)  2ii/5in.      (78)    lf|.    '(79)   8  to  27.      (80)    104  ft. 

(81)  2TVin    (82)  13ft. '6 in.  (83)51?,  sq. yds    (84!  107 -158yds. 

(85)  $1-64      (86)  1.     (87)  25  ^sq.  in.     (88)  n845r).  .  .  Vm. 

(89)  $323-326.     (90)  12  ft,     (91)  44  in. 
202  —(92)  .$203-20.     (93)  12.     (94)  82-683 ft.     (95)  123  81  sq.  ft. 

(96)  5391||.  (97)97-7.  (98)S(iuare,225sq.yds.  (09),$4(i6-66:i 
(100)  6  ch.     (101)  22-488  ft.     (l()2)_J0-2.     (103)  4708-97. 

203.— (104)  1325-481  sq.  yds.  (105)  4^12-  (106)  1123.^  yds. 
(107)100   (108)  $158-56.   (1()9)  16&  in.   (110) '2475. 

(III)  640t()ns.  (112)  $504.  (113)  30* days.  (114)  $362-50 
(115)  15-512  in. 

204. -(116)  1152  Bq.  yds.  (117)  6788^  lbs.  (118)  6.55-896. 
(119)  22-563  in.  (120)  208  sq.  ch.  (121).  8400  nq.  yds. 
(122)  1437.;^ cu.  in.  (123)235f.  (124)20rod8.  (125)3i8q.ft., 


198. 


199. 


200. 


12f  ft.  (m)  Sl'f  in.  (127)  1133  in.  (128)  172fin 


.r 
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P06.— (129)  l-4468q.ft.    (130)3f)8  8q.in.,  (X)iii.    (131) 5028^ sq.ft. 

MC2)  G.      (]33)  $98.      (134)  (>5^948ft.      (135)  8-808  sq.  ft. 

(136)  92f  sq.ft,  37-f  ft.    (137)  126 in.,  074. s(i.  in.    (138)84in., 

.339-477  sq.  in.     (139)  189-52  sq.  ft. 
3O6.__(140)  070 -859  .sq.  rods     (141)  80000  miles.    (142)  113f  cu.  in. 

(l43)29,\ou.in.  (144)  ?,  hi\s.   (145)^79-05.  (140) 398 -353 s(i. ft. 

(147)  8-04  in       (148)    2121   mi   in.       (149)     148i   si|.    in. 

(150^  24-589  in.     (151)  l^-0(')lin.     (152>. 40^737  sg.  in. 

-(153)  108791  s(i   yds       (154)«ii^PM^    (155)  34-409  mi. 

(150)  48^849 mi.    (157)5  128.   (158)283(1    (159)1 17333333 »^. 

(100)2121.    (I01)3004s(i.  in.     (102)229-|^sq.in     (103)  12  ft. 

(104)  90  sq  ft      (1(S5)'  2 -059  ft ,  3  159  ft. 

— (166)7iy4'in.  (107)  ^^'i/ W  "'•  (^^^)  1390-825.  (109)488. 
(170)  $25-099.  (171),  10-105  ft  ,  113  10  s(i  ft  (172)  03  ft., 
45  ft.  (173)  22h  (174)  281.  (175)  5531 .  (170)  a^  f ' '00  in. 
(177)  'I  ^'mo^in. 

—(178)  3748  075.   (179)  34()0l45-382.   (180)  792201  cm.  in. 

(181)  12-728 lbs.  (182)  11407  407  o/.  (183)25  (184) 49  in. 
(185)  2799-107.  (180)  44-9.  (187)  3943.1  square  feet. 
(188)  758  550  cu.  in.  — ' 

-  (189)  '!'•  iy]H.  (190)  L'8704  701  h(|  ft.  (191)  1390027. 
(192)  43-210.  (193)  4t).  (194)  .>A59-15.  (195)  48  stj.  ft  , 
105s(|    in      (19())  278/,.     (197)  75  ft.     (.198)  973  531. 

,     (19i>)  1890250.      (2(M))  59  37  in.,  etc.      (201)15  ft.,  30-490  ft. 

(202)  0-928  in.     (203)5-55.     (204)  V-n-j-  f*^^-     (200)25. 

-  (1)  A  $30,  B  $29-70.  (2)  .'r^l048.  (3)  $325  (4)  $144, 
$180,  $202-50.  (5)48vc.  (0)190.  (7)  $133-87.1.  (8)  $4383. 
(9)  $3-92  (10)  A  $75;  B  $120,  (11)  .\  distance  from  starting 
point  (12)  09ic.  (13)  20H!!' ])ast  4'.  (14)  $54-25  $71-75. 
(15)  201b.s.  (10)  $180,  $240, '$300.  (17)  $270  (18)  $500. 
(19)25  (20)20H!f'i)ast5  (21)1^!>-18'*.  (22)  A  $09,  B  $249. 
(23)  ^J.  (24)0'?  days  (25)  (»]c.  loss.  (20)  5A.  (27)  ^ 
(28    A  $W0,  B  $1800.     (29)  $78.     (30>  4)^. 


214.— (1)  491c  (2)  5J  .s(|.  yds.  (3)  A  $12,  B  $10.  (4)  18'  past  3 
(5;  B  pay  A  $1«;.  (0)  35.  (7)  2|  yrs.  (8)  $2570-25. 
(9),$1(M5,  $J"^1,  $2233.  (10)  $22-50,  (11)  $14  281. 
(12)  A  $0,  H  $8,  C$17  50.  (13)  $40.  (14)  $891. 
(15)  $2820,  $2355.  (10)32.  (17)  A  $8-^0.  f.  $7.  0  $C.. 
(18)  $217-50.     (19)  $3485.     (20)  27, V  past- 5      (21)  $1250. 


(22)  $52-25    loss.       (23)    5-25.       (24)    \l} 


l25)  $4. 


^ 


(20)  $240,  $192,  $180.  (27)  A  $550,  W  $371  '25.  (28)  12(v 
21 6.- -d)  5 J  days.  (2)  $4-85^"f>.  (3)  $180.  (4)  A  $240,  B  $210. 
(5)  $140 -411.  (0)  $2517-50.  (7)  $348  (8)  $05-40. 
(9)  A  $8,  B  $14,  C  $20.  (10)  A  $49,  B  $320.  (11)  $6-44. 
(12)  720,   (13)  B  2f  Vinds.  .  (U)  $29-10.   (15)  8i 
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216. 


218. 


-(16)  $688-24. 

(20)  5JH43-50. 

(25)  40. 
-(1)  21.U,  175. 


(17)  ICKKJpOO. 
(21)  25.     (22) 


(18)  .^10000.      (19)  75,  60. 
8.     (23)  21,  28,  42.     (24)  5j?. 


(5)4*%.     (6)  $18. 


(2)  $90.     (3)   $1980.      (4)  A  $9-10,    B  $9 

(5)  A  $128,  B  $120.     (6)  24f      (7)  2h  loss.      (8)  -0000315 

(9)  $3432.      (10)  40  rods.      (11)  $8874.      (12)  'i^P' past  7 

(13)  A  $840,  B  $882.  (14)  $3000  (15)94^,V  (16)80  ^2  rods 
(17)  4,V      (18)   $2600.      (19)    17/-,      (20)   41.^.     (21)   11^ 

(22;  $20.     (23)  $875     (24)  32 jV  past  6 

220— (1)  *.     (2)  160  rods.     (3)  $674    (4)  $152, 

(7)*$3      

( 
B 

(  .... 

(25)  $1-19^5.     (26)  513. 
222.— (1)  232.     (2)  $69 -33^.  (3)  $55.  (4)$2733-(50    (5) $3331 -12.1. 

(6)  $145-71ii.      (7)  A  $418-96|.      (8)  $1-062.     (9,  (j'  ^^,  g 

(10)  $5180      (11)  $(i4-046.    (12)  30,  20  rods. "  (13)  $2283-75 

(14)  $100  loKs.  (15)  31|.  (16)  $540.  (17)  $5600.  (18)  7 
(19)  A  $25-50.  (20)  $11887  50.  (21)  m.  (22;  75c 
(23)  $12400.     (24)  $1389  60. 

224.— (1)  A  $900.  (2)  100  rods.  (3)96.  (4)  $3 -331.  (5)40(<r$7. 
(6)  136  lbs.  hind  cpiarter.  (7)  $998-40.  (8)  $300 (V- 5%. 
(9)  $19023-21-L\     (10)  .«!l.    (11)  7i  loss.    (12)  6^.    (13)  3.1', 


226 


(6)  $28-50.    (7)  50  lbs.  56c.    (8)  $80.    (9)  12000.    (10)40. 
(11)  $41-903.    (12)  $11069-767.    (13)  $574-22.    (14)  71-8c. 


(15)  $(J0OOO0.  (16)  $7-02.  (17)5.\f^igal.  (18)28?.  (19)  43c. 
(20)4-30p.m      (21)  $30rMJri.    ('29\  d  SH\ao 


m 


V 


.     ,  .^,*.      ^m  4,  $600. 
928.— (1)  33.V    (2)943.    (3)%fti*S^.    (4)  $4800.    (5)5iVpast]. 
(6)  $300  @  6%.      (7)   A  $28.       (8)   $2    gain.       (9)  55.^. 

(10)  $119.  (11)  $6750,  $7200,  $8000.  (12)  $2-50.  (13)  180, 
135,  108  days.  (14)  $150.,  (15)  45^9i-  sq.  ft.  (16)  $935. 
(17)50.    (18)  $451-20,  $12.    (19)  3^  miles  per  hr.    (20)225. 

(21)  fH'  Pisfc  5- 
230.-(l)  $1656.      (2)  $1270.      (3)  79.      (4)   28.     (5)   $2-674. 

(6)  $33-44.  (7)  $262-50.  (8)18.  (9)112.  (10)  209 -592 sq.  ft. 

(11)  0-5.  (12)5-61.  (13)  $338.89.  (14)  $400.  (15)  4  loss. 
(KJ)  5milesperhr.  (17)50.  (18)  37}i  (19)3(50  (20)  38f . 
(21)  U\  loss.     (22)  .$450.     (23)  A  $20. 

232.— (1)  60."  (2)  25.    (3)  $14-88.    (4)  150.    (6)  320.   ((>)  £8750. 

(7)  ?^'fpast3.  (8)6()].  (9)  $l()()6-66'^.  (10)  108  yds. 
(11)  .5 -86c.  (12)  A  $504.  (13)  $.3965.  (14)  $3333.!,. 
------  ^  /.-.^    .....v..^      (17)  A  $70.     (18)6@10c. 

S(|.   vus.      (22l)    111       (22 


horses.      (Ki)   $1000. 

240i  s(i.  yds.     (21) 


(24)  $9(MK), 


(22)  21/T'past3. 


1 


r 


2 


a 


.] 


PAGES   234-250. 
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PAOB. 

234. 


1 


-(1)  i.    (2)  $1542-855.    (:i)  A $840.^   (4)  3,  2.    (6)  Aug.  16. 
(6)  50,  25.    (7)  25.    (8)  ^48-457.    (9)  16^.    (10)  ^283875. 

(11)    " ^'       ^ ""'      

(15) 

(19) 


236. 


240. 


242. 


244, 


i 


238.— (1)  A  $13.      (2)  20f.      (3)  24j«J.      (4)?,.      (5)   B  {^2250. 
(6)  50,35.  (7)  $3000.  (8)$403C'fc4%.  (9)$4CKX).  (10)  $9 '61 /j^. 
(11)  A  84  (lays.    (12)450.    (13)284.   (14)  35c.  (15)  $96-385. 
(16)  6.^.     (17)  n.    (18)  IJ.     (19)  A$1714-28i.     (20)  79§c. 

—(1)^3487-22.  (2)1372.    (3^  55902  to  24565.    (4)  $279-75®6. 

(5)  $4315-78f^.     (6)6.     (7)  9  men.     (8)33.     (9)  45/i- hrs. 

(10)  $43-65  (11)  $4200.  (12)  $6693567.  (13).  30|c. 
(14)  $1-33J.  (15)  $75.  (16)  $2000.  (17)16j^gal.  (18)  $45 -36. 
(19)  5,  7.     (20)  7. 

—(1)  $1457-50.  (2)  $2000.  (3)  $829-637.  (4)  123-582  ou.  in. 
(5)  $1973684-21.  (6)  $340  55.  (7)  $1.  (8)  8i.  (9)11478-682, 
32-402.  (10)  $472-50.  (11)  $3'^ 00.  (12)  $14400.  (13)  f^f^. 
(14)  2.  (15)  9.  (16)  llfij  mo.  (17)  15  bush.  (18)  $900. 
09)  31  men  fuJl  time,  1  man  half  time.  (20)  240. 
(21)  $1267-86. 

—(1)  $918-021.     (2)  $5*25.    (3)  f  gal.    (4)  1^«.    (5)  $105*263, 

(6)  164 Jj^.      (7)  20.     (8)  41.     (9)  $3125.     (10)  $1232.  «S:e. 

(11)  $25-92.  a2)  18  mills.  (13)  910  alloy,  80  tin,  102  lead. 
(14)  Dec.  3,  '00.  (15)  20-247  sq.  ft.  (16)  $500000.  17.  2\. 
(18)  37  in.     (19)  $2000,  &c.     (20)  24  lbs.  &  42,  &c. 

-(1)  8^%  prom.  (2)  $250.  (3)  69|.  (4)  3.  (5)  $160. 
(6)  $15000.  (7)  $1008,  &c.  (8)  $7-50.  (9)  6c.  (10)  $250,  6. 
(ll)8|,|mo.  (12)66.  13.4.  (14)  $20-80.  (15)  90  alloy, 
&c.  (16)  4-795.  (17)  65.  (18)  $1491-856.  (19)  'SU. 
(20).  $6000. 

■  (1)  $2400.  (2)  75c.  com.  (3)  49  days.  (4)  $325,  4.  (5)  60  %. 
(6)  13|  mo.      (7)  2%.      (8)  $11087-52.      (9)   1st  by  lie. 

(10)  105.  (11)  $14)000.  (12)  $1-19*5.  (1^^)  ^4000. 
(14)  A  $139-12,  &c.  (15)  12  days.  (16)  44  nitre,  &c, 
(17)  $230,  U  yrs.     (18)  ll|;2c.     (19)  $400(X)0. 

250. --(1)4^',^  mo.  (2)5,1,1,3 
•      (6>  IW)'.  (7)  $9-50.  (8)  432 

(11)  $22-50.  (12)  1^,  (: 
(16)  $12-60.  (17)  $45062 
(20)  -i  gal. 


246, 


248. 


\ 


8S,S 


TACK. 

262. 


ANSWKHS. 


-<l)2brs.     (2)89000.     (3)  $25(>l-24^      (4)04.      (i))  H. 

((i).suwi.-;3r>.l    (7)  }^i.33'.*33.i.    (8)2n-f)r).   (0)$i7.  (10)  :;;•».. 

«lHy.s.      (11)"  !i;U>8'80.     (12)    7H' w.     (l.'h    2  fur  V  > -.V-j/. 
(U)   I. V%  premium.   (15)  {jJiJ.V) •.*«>.    (10)  A  iS^iiOO.    (17)  240  m. 

(18)  .M72-r)(K    (10)  .s(;o7o-r)(>. 

254.  (I)  42,  iVru.  (2)  22(55-3.  (3)  3000.  (4)  \i{:{  past  4. 
(5)  21 -213  in.  (0)858.  (7>r..  (8)  .I^IIO.  0)4.  (1())  .1^40,  &c. 
(11)  30.1  ill.  (12)  .S<)(KM).  (13)  .^4000-5O.  (15;  00"  w. 
(10)  132.  (17)  ><2241-28.  (18)  !ii<4r.00.  (10)  Id 73 -85. 
( 2( 0  .S227  •5< ).     (21)  A  ;<'..* t8 1  75. 


256.-   (1)2 


>i 


n  t  ri- 


C2}  4.1  miles,  cVc.  (3)  23«)-J0  !s<|.  in.  (4)  ,$280:i8-24. 


268. 


260. 


262. 


(5)  25',  12 ■022"  past  9.  ((>)  $12(;-75.  (7)  .$1 1-33.  (8).  81, 
,^0)  ,.",.      (10)  .\)S444-44;',.      (11)  $243()-00H.      (12)^10-50. 

(13)'40.i,.  (14)  5-()70.  (15)  5  w.  (17)  ii?1850-72^.  (18)8. 
—.(1)4.   (2)80.   (.'5)  3i  mills.   (4)$3587-50  ("  8,  i\Lo.   (5)  $100(M>. 

(0)  lac,  55  .s([.  rods,  14  s(|.  yds.,  (i  8(j.  ft.,  132  s(|.  in. 
(7)  1334 ■!  ll)s.  (8)  ■'.  mil(^  (0)  10',  .30".  (10)  $.3(M)f). 
(11)10?  '"ill.  (12),«10557-50.  (13)127,  •{;;:::'.  (14)  A.  $35-43|. 
(15)  8720.  (10)  .833333-33.1.  (17)  40  milus,  S:c.  (18)  3  to  2. 
(10)  4]<>  lu... 

(1)  20',40".   (2)  1-232^X.    (3)30.    (4)  145'^  yis.    (5)  12' to  5. 

(0)  7.1..     (7)  84050.     (H)  .8734-40.    (0)  72*'.    (10)  2s.  11-51(1. 
11)  A  {'}  u\o. .  4^'c.  (12)  2-l(i i).m.  .July  (>.    (13)  j.    (14)  .88-0O'. 

J5)  .83-50.     (1(5)  71:1  miles.    (17)  8400,  etc    (18)  8888-88?;. 
(10)  8 '.,".,.      (20)    "'V"  ••/. 

(1)  ,;'A:'  '2)  7-2<}a!m.,  Tot.  8.  (.3)  13?.  days.  (4)84112-24. 


(1)  ,//.,.  i2)  7-20  a.m.,  Cct.  8.  (.3)  13?.  days.  (4)84112-24. 
(5)4(5-:.  (())  ,8.3,  .82.  (7)81120,  iVc.  (8)  .8300.  (0)  A.  83(J12-50. 
(10)};;,-;.  (Il)2l5c.  (12)0-13a.m,  (1.3)45,30.  (14),80-10i. 
(15)  2.1.   (1(5)  (>0  to  31.   (17)  A.  71   mo.   (18)  8320(K 


264. 


266. 


268. 


270 


(10)  ,8J}2.5 

(1)17A-  (2),8144    (3)5',  3(r  to 8 a.m.  (4)82255:5.  (.5)87-4(5. 

(())  87880-2!M>.     (7)  A.  .83('>(50-(5(5H.   (8)  A.  1yd.     (0)  81-34. 

(10) 8(500 ■85-^   (11)81720.  (12)8273-40.  (13)  17i.  (14)  7gV 

(15)22-18.V      (1(5)  2  p.m.      (17)  8340  nearly.      (18)  81 -(54.'.. 

(10)4000.     (20)273. 
-(1)  A.  4?.  hrs.,  dist.  25.i  miles.       (2)  25-13c.       (3)  8^70. 

(4)8175.  (5)12-.35a.m.  (0)327,100.  (7)82-4(>.  (8)()48701bs., 

2oz       (9)  40fi- day.s.      (10)  .8350.      (11)4.     (12)813800. 

(13)  82482-165.       (14)   881-60,  91   mo.       (15)   8856.   &c. 

(16)  384s(i.  in.  (17)  4  mo.     (18)  12.'.  mills.   (19)  10-37  ».ni. 

(20)  14,".. 

-(1)30.    "(2)34.10.     (3)  811"iiO.      (4)  8^"^iJ0.     (5)  8^00,  &c. 
,  (0)  3?!!        (7)36,  45.      (8)  ii><f       (9)  902  p.m.       (10)  50. 

(ll)8(5108-30ffi.  (12)8150.  (13)50.  (14)  0|.  (15)81787-50. 

(16^)  .84000.     (17)  20?,.     (18)  28i.     (19)  8756. 
-(l)10-03in.   (2)  375.r.  (3).86-06i.    (4)  .818.   (5)  A 81443 -75. 

(6)  50.     (7)  8730.  (8)  810489-46.    (9)  53-4375c.    vl^>)  78^c. 


PA(iES  270-2«t«. 


3«9 


PAOE. 

370. 


(11)   «I9'75.      (12)  $\mn.      (13)   4-375 
(15)  4.      (16)  35?,;.     (17)  !ii<1404-lX).  Ac 
(11>)  38.     (20)  2  miles.     (21)  12. 
272.— (-L)  *1<MK),    itc.     (2)    20.     (.•{)    40 

' cu 


in.      (14)   !?  11 200. 
(IK)  !«2«M!iy>T><J:-;. 


(4) 


I 


Ac. 
45. 


(5)    21, 

(<))  $450.     (7)    *3.      (H)   8.^:]  cu.   ft.      (0)    U^.      (10)    _ 
{H)  40",  20  vds.   fioiu  HtHiting   point.     (12)   f/.,'V  pa.st  4 
(13)  J7-4(5c.  '(14)    15,   tVc.     (15)    15  niiloH  from 'Toronto. 
(HJ)  -^30.  (17)l»2c.    (18)110.    (1{>)  8:i,\e.    (20)  l^ap.' past  12. 
(21)  ."  diat.  from  starting  point.     (22)    10.     (23) '  i>^,  <fec. 
(24)  14?.. 

274.— (1)  B /,  y«l.    (2)  *3<M).  (3)  $750.  (4)  $.*aM •:«.',.  (5)402;i}{ 

miles.    '(«))  7,  5()'s,  t\jc.     (7)8|i.     (8)  A  !i(7 'On.'     (0)    17}1. 

(10)  $875.  (11)$5810.    (12)81?..    (13)4,',  miles.  (14)$117!>. 
(15)  5.1  mo.  (1())  42c., 4.V11.H.  black.  (17)$70-5(K  (18)$50O-48. 

(ID)  VA)\.     (20)  t>-54.   "(21)  ;}.'   hrs.     (22)  f)|. 
276.— (1)  40  mi.    (2)  22t2,- mi.  (3)  .\'$7,  S:c.  (4)  228i.  (5)  $44-27. 
(H)  7H00;r8(i.  ft.    (7)  14.    (8)  $40.     (0)  3  to  2.     (10)37" 

(11)  7i.  (12)7  +  .  (13)171  (]4).$25. 
(17)  A  $225.  (18)  .$350.,  .5.  (19) 
(21)  3.:^  hrs      (22)  KJOO. 

278.— (1) 

( 
( 


ffi  1 


(15)  .5.    (1(5)  540  ml. 
(20)   $11 -(Xj. 


711 


280. 


I)  A  23.  (2)  8.> .    (.3)  5892L'.  (4)  5*8.  (5)  $10-73.  ((i)  5^  hrs. 
7)    1(550  lbs.      (8)   (50c.      (9)  4i«,  5«.      (10).  m.V/to  8- 

II)  $93^53.  (12)  8-93.  (l.'i)  $1(5000,  &c.  (14)  10-2(51. 
(16)  (51.^.  rcnlsclay.  (16)  $lj:-r.  (17)  61  (7?  $10.  (18)  17i 
l>astl2.  (19)  28J.  (20)  .^1000.  (21)  .$190,  &c.  (22)$124(). 
(23)  5.151  •I'ly-'*- 

(1)  1180,  itc.     (2)  80c.  tea,  Ac.     (3)  17,  25  's,  &c.     (4)  48'. 


' 


282.-  fl)  Inc.,$15oO.  ^i)  ^390.  (3)33,33,7,7.   (4)7*.  (5)  $155 

((5)  $6-72.     (7)  29.li  yets.     (8)  £4500.     (9)  $49.     (10)  (58. 

(11)  4i.    (12)  .55a."  (13)  $1320.    (14)  73i     (15)72,48,24. 

(1(5)  $3950,  $50.'    (17)  l(i5,  162.     (18)  12  mi.     (19)  $;i-45. 
284.— (1)  lo^iyds.     (2)  £.'500.5.  4s.  3-(5<l.     (3)  9f^|f.     (4)  A.  $175. 

1 5)  .$547-50.    ((5)  $81(5(52.    (7)  $2-50.    (8)  B  pays  A  $18-75. 

(9)9.     (10)  $4.3.     (11)  .$4700.     (12)  9  to  10.      (13)" 


286 


(14)  6  lbs.  tea 
(18)  A  $21-309 


(15)  $1(50.     (1(5)  135,\  yds.     (17)  10  mo. 
(19)  $120,  &c.  (20)  man  $2,  &c.  (21^  .$250. 


288. 


(19)  $7760.  (20)  A  .$4-781. 

-(1)  $100.  (2)  7tVt-  (3)  1200.   (4)  llSc.   (5)  44|-  days. 

(6)  A  $234.  (7)  2700  sq.  yds.   (8)  $8842-68..  (9)  4^a^. 


390 
288. 


ANSWERS. 


10)30  men.     (11)  H;i|.     (12)  $oOOO.     (V.i)  $2  20.     (14)  fi. 
16)  01600.  (UJ)  A  44  yrs.  (17)  2^  (18)  20.  (l!))  18^",  <lfty8- 

20)  2 to 5.    (21)  Ariouaojy.    (22)  i;m. 

290.— (1)  16^.  (2)  m  i'i)  014()2-5O.  (4)  7  (»xen.  (5)  ^5(). 
(6)  113«3fij*,  oz.  (7)  8.  (8)  l$1000.  (J)>  26.  (10)  2(»lii. 
(11)  6  centres.  (12)  A  l|480.  (13)  man  00  ihiy»,  etc. 
(14)19-69.      {15)  f27-^0.      (1«)  $(i7-32i|.      (17)  )B17  HO. 

(18)  27  bush.     (19)  Dmft  on  Toronto,  10c. 

202.— (l)l|4-60.  (2)3:VH»y»-  ^•^)1«|-  (4)640[V  tons.  (6)  0333-33.\. 
(«)  P76-60,  iVc.  ^7)  H>0(K).  (8)  A  $25.  (9)  !i;5()0.  (10)  12940. 
(11)  l|6(K).  (12)  12.\.  (13)8|gal  (14)  «l«25.  (16)  11  (•xen. 
(16)  8.  (17)  40.  (18)  8ti89-92.  (19)  *1725-22.  (20)  42,"^',. 
(21)111/,;.     (22)  A  $966  97. 

294.— (1)  $17080.  (2)  6-»  (3)  B.  8,-,'^^  yds  (4)  $17650.  (5)$15-({5. 
••(6)  ^"h-  (7)  lOlHhrs.  (8)  10.  (9)  40.  (10)  Midway  be- 
tween them,  4A.  (11)  $1266-25.  (12)$8983-50.  (13)  $6250. 
(14)  $142180.  ■  (16)  7.    (16)  $862-50.  (17)  5},i.    (18)64pc. 

(19)  4f{{!^bhvck. 


296 


1)  $260.  (2)  $10-89.  (3)  83i^c.  (4)  2}.^.   (6)  $694-72 
[6)  (i  days.  (7)  $1000.  (8)  $900.  (9)  $840.  (10)  58  gal 


(14)  $18-18. 
(19)  Mid- 


298.-(l)  $830-22  loss.  (2)1072",-  (3)  $4444;^,  &c.  (4)6.  (6)18000. 
(6)  1-^  gal.  A.,  &c,  (7)  22-4  in.  (8)  1st.  (9)  $10  80. 
(10)  £21.  16s   Id.     (11)  40c.     (12)5.    (13)  60c.     (14)  7vV 

(15)  $1134.     (16)  $795-46.    (17)  384. 

300.— (1)   -083.     (2)  7k.      (3)  $10.      (4)  $117.      (5)   $1773-23. 

(6)  $10000.   (7)  90.  (8)  25.  (9)  4.    (10)  12.^^.    (11)  $22400 
(12)  $9600.     (13)  40114  oz.     (14)  315      (16)  23  gal.,  1  qt. 

(16)  $39  92.     (17)  6-539     (18)  Paris.     (19)  $2619  38. 
302.— (2)  $3-43^.      (3)  $4000.      (4)  $9800.      (6)  8.     (6)  $18-40. 

(7)  £11.  5s.  (8)  43J.  (9)  275.  (10)  Child  $1920-60.  (11)  20. 
(12)  45',  .38^«".  (13)  6-647.  (14)  latter.  (15)  $:i200,  15  mo. 
(16)5.     (17)' $2000000.     (18).  $133 -33 J.     (19)  3.\c. 

308.— (64)  6.  (66)  12. 

311.-  (100)  19.  (101)27. 

312.-(1<>2)  661.   (103)  18(i5.   (105)  1331.   (106)  343340. 

(107)  26375.   (108)  1534.   (109)  18537.   (UO)  208(). 

(Ill)  5662074.  (112)  1464300(}.  (113)  320001.  (314)  12. 

(116)  3030  :  rem.  102,     (117)  1,  10,  11,  KK),  101,  110,  111, 

1000,  1001,  1010.     (120)  32  + 16  +  2  + 1  =  61 . 

(121)  3« -3"  -3*4-33-32 +3  +  1-427. 
316.-(3)  10[ft.     (5)  Nearly  83. 

316  -(7)  A  $36§,  B  $183,  4  :  3.     (8)  7316i  ft.     (9)  1  ^V  yr. 
317._(12)  $189-93.     (13)  7  62,  7  38.     (14)  $973-78. 
318.— (16)  $20-88.     (17)  60c.  Gold  basis,  30c.  currency. 

(18)  22 -23  lb.  Av. 


A 


•40. 
20. 

lao. 


PAOF. 

319. 
320. 


PAfJES   .319-336. 


(10)  ,%'2.     (20)  A  £1269 1 .    (22)  £'20.     (24)  97k 


391 


^ 


J 


321.— 

322.- 
323.- 
324.- 
325.- 
326.- 
327.- 

328.- 

329.- 

330.- 
331.- 

332. 

333. 
334. 
335. 

336. 


-(26) 
ii;«47 
(M2) 


73205()8()76<J8. 
•91.       (29)  lii«> 
$11000,  *6500. 


(2«)  £1HH1(X».  (27)  895-7.  (28)  $«60, 
H7  gain.        (30)   (^  Iosb.       (31)  4,  6^. 


•7176. 


(84)£7108.  7R    (85)7,Uc. 
(88)  339-7  ik'rs.      (89)  12-61. 


G064800. 


(93) 

hd 


$948  015. 

bo 


1 


i'M)  1321  4530,  7733-7204,  29910- 
(35)  $212-97.    (3(1)  1-326,  2-(l52,  3979  ft.  (37)  92  percent. 
(39)  $131-04  inc. 

(41)  N.  S.  Cy. ,  $14-48.     (42)  Oats  $2400,  &c.    (43)  Aug.  28. 
(44)  $26-68.     (45)  $25000,  $5(K)00.     (4())  2  :  15|J}|. 
•(47)7i*«*'7,«952-04.  (48)  7. ^V  (49)7  yr.  (50)4.  (51)' 16-28864. 
(52)  8ni.,  6ni. 

(63)  446imin.  (54)$300.  (56)  3m.  (56)$5a3-62.  (67)22-7ni. 
(58)  8h. 

-(59)  3j{  hr.      (60)    8  ft.      (61)    201b.    1  <.z.    5(lwt.    6-5  gr. 
(62)  35  m.     (63)  20-45  m. 

(64)  $24-20.     (65)  $800,  $11987-50.     ((i6)  13?;.      (67)  5  m., 
70niin.     (68)  19  ft.  6  in.     (()9)  $20?.     (70)  117i^Hi- 
(72)  $32.      (73)    $17630-5(5.      (74)    $:i4(}-64.      (75)'   $608. 
(76)76|li.      (77)    30,   36,   45.      (79)    £5  inc.      (80)    9  m. 

(81)  30  loss. 

(82)  $13077-67.     (83)  £7  lOs. 
(86)  400.     (87)  A  40,  B  60  d. 

(90)  6i%,  3iis. 

(91)  5-17%.       (92)    314060, 

(94)  $1104-08.     (95)  12-37.     (96)  8-9.     (97)  cTd  l^r.,  ,^  hr. 
h  bTd  (c-  -  cl2)  m.  per.  hr.     (98)  2079  min.     (99)  $317*86. 

-(100)  50m.,  30m.  per  hr.  (101)801it.,  80kil.  (102)  2-863oz., 

2-304  c.  in.,    2-1475.     (104)  $31.25.     (106)  $91-80,    8j,V  %• 

(107)  4  min.  (108)  6|  nearly,  $2796  82.  (109)  10.90  ft.  persec. 
-(110)  £39  128.  Id.,  $198  02,  999  21  fr.     (Ill)  4:5 A,  4:38,2, . 

(112)  Lead  36  35,  cork  43-64  lbs.    (113)  2 •004353564672  gal. 

(114)  $2046-99.     (115)  25c.,  12*c.     (117)  lOU.      (118)70. 

(119)  2:21^.         . 
-(120)480000199999.     (121)4-005....      (122)  6m    per  hr. 

(124)  5063-65.      (125)    £19^^ U.      (126)    10.      (127)    G5H- 

(128)  16^  ft. 
-(129)428-787.  (130)  11^^.  (131)$212-71.  (132)  4 in.  nearly. 

(133)  8  ft.,  7  ft.     (134)  4:3:1:5  by  wt.     (136)720. 
-(137)  113;^,  48.      (138)47.      (143)  18||.      (144)  11-632  ft. 

(146)  £5()0000,  £54000.     (146)  476.     (147)  $10000. 
-  (148)  $2250,  $2000,  $1750.     (149)  2400,  80c.     (150)  365 §. 

(151)  $22047187-50.  (162)  $87*63.  (163)65.  (164)  12000  oz., 

99680  oz. 
-(156)  8  hr.  10'  10-4".     (157)  2067,  833.     (158)  46-5  per  cent. 

(159)  $29-66.      (1^0)  10-23  loss.     (161)  1-942.     (162)  9m. 

660  yd.,  9  m.  1035  yd. 


3.92 

I'AOR. 

337. 
338. 


330. 
340. 

341. 

342. 
343. 

344. 

346. 

346. 

347. 

348. 
349. 

360. 
361. 

362. 
363. 


AN'.switris. 

-(l«3Wij.    (1(14)  lg?5a:i;i,\,  {);*ni.    (l«o)  ijioll.    (I«f5)  18,  24  ft. 
(1<)7)  Hmporhr.     (lOH)  .<!|(7!«»r>.(M!      {Um)  jg^'MM). 
(170)  !|H,'{()!H«.     (171)  J4.     (172)   j|(r)m  +  n)..r  J|(5tM-  .•> 
mill,  pa.st  III  o'c.    (17M)  MO  ft.    (174)  JH01M51  ft.   (17(5)  .'m^W 

(177)  ;ti<lo:w-H7. 

(17H)  U.slmros.    (I7t>)  l^^or..    (180)  HO.    (I8:i)  4*1 -liil4  8mk'). 

(184)  .'{.■'..     (185)  $U\"2(). 

(im)  JSiioriH •(;;{.     (187)  r.  s.  4's.     (188)  :a<j«2r.  ,.m-  w. 

(18I>)  lnr>7H5-{>.  (1JK>)  -2,2.  (H>1)7,<'»  per  cent.  (192)  1U2(KM». 
(I'.Ki)  7i>2iii.,  1414-2  links. 

(104)  $24o<>.   (105)  .«i:{7r)r).  (lod)  !ii<54r>-7r).  (I08)  i*!<i 2 uhiH. 

(100)  )iJ<17-40  iiu-.    (2(K))  T)'!  mill.    (201)  !«t2-00,  .ii<220.  !»2-.'Vi. 
202)  riyv..  „'.,  yr.     (20.'{)  !ii<120. 

(1)  ^28512.  'i2)  7!,Vr  ('0  A  nui  B  J|i<2-7:{,  C  i^-iV.i,  I)  .1^7. 
(4)800.  (.-))  .$1827.  '(«i)  5»2:vr)5.  (7)  .1?2442'i.  7  '.  (8)  ;;f»y<l. 
(0)  182  yd.     (10)  225  II.. 

(2)  1,  1-4142,  ,Vo-  ('^)  K^v-en.  (4)  20c.  (5)  r242  ;  A$()7:\, 
H  ^04[;,  C  !illOO.^.  (r.)  Jii?7-50  less.  (7)  Across,  (U'i  y<l. 
(8)  .'{7.1  '  . 

(0)  $2)i''. 

(i)  1.  (2)  1001  yd.  (:;)  *405.  (4)  20yd.  lunj,'.  (5)  Kjich  child  !!?l  .• 
(«)  .%  25-cent  pieces.  (7)82.,",.  (8)  l.'n.'t,  2121.  (0)7,  !*1128. 
(10)  ;{:7. 

(1)  £T)  15s.  8ld.,  •«J858074:'..    (2)  t'O  7s.  IIHMMkI.    {[\)  10-2. 

(4)  l.^i,f.  (5)11:2:1.  (0)  100,  .'{(K),  (i<M>.  (7)  2:21  ,'•',  j..iii. 
(8)  8()0; 

— (0)  :{(i5 -2425(1.    (10)  I'*  .'{Yo:i:' ;;5o'. 

(1)  ,>Ii,.     (2)   8s.   Od.      (.•{)    !|i!22.5(»,  !|)5:{7.50.     (4)    4s.    1  .'.d! 

(5)  KJVj-in.     ((5)  I!^V-     (7)  4-HO...     (8)  ,t«;i?;  ../. 

(0)  5KJ-2  0Z.     (10)  8  yd.     (II)   I7.\  in. 

(2)  .l54-()Oneiirly.    (li)  ,t'2  17.s.  4j-:;^d.    (4)  (i;^,  47.    (5)  *2(H(0. 

(<;)  480.     (7)  *420.     (8)    A.*1785,'._,\m  A-c.     (0)   }ft88:i-77  .  •  . 

(10)  4011).     (II)  sY25. 

(1)  4(i.     (2)  240  ni.     (;{)  4:l!4  p.m. 
-(4)  21hr.    (5)2j,'al.    («;)  8Mi,  15;  Oth,  25:    lorli.  ;15.  (7)22'/c. 

(8)  1247-05.     (0)  400-40. 

(1)  .itJV;.     (2)  Ji?12,  .^22-50,  ^'7.50. 

-(3)  5,\Jid.    (4)  -007010.    (5)  80d.    (0)   t;io25i  7«.  o:-;.ui. 

(7)  12'yrs.     (8)   1  to  02  of  mix.    (0)  .f;i40(M).     (10)110v22. 

(11)  -0027027      (12)  14 •.•{mill. 

-(2)  "'iti'  t)0,'Ot"Cd.' "  (3)  !i507  -(»0.    (4)  77HO-44.     (5)  20  m. ,  :{2  w. 
(t>)  $842-30,  )^018-87,    !?1508  83.     (7)  I'in  128-30.      (8)  »;5. 

(0)  4fl,  .,%,  .A-     (1<>)  !i!'117-85, 
-(ll)''7c.""  (12)  4528. 

(1)  ,U-,   10'1873.     (^2)    205d.,  10.      (3)    8%.      (4)    20  voU:;;, 
0))  r2472'04.     (G)  !i53045,  .S812.     (7)  S7'20. 


PAOI^  S51-372. 


898 


.r-i- 
i  t    •    ■    ■ 


■)22:lc. 


|(8)  »!5. 


PAOI. 

364.~(8)  A)i<ir)14'i.i.     ^9/«7700().    (10) «.    (11)$2'20».   (12)20. 

(1)  1(K)H0,  110250.     (2)  i'<J  1«8.  5(1     (.'i)  3J.     (4)  30720. 
3^5. -(5)  .Jj  loss,     (ft)  818 yd.     Cr-J'^^jl.     (8)  « in.     (9)  li>101-85. 

(10)  Oiu.     (11)  Aug.  24. 
366.— (12)  8112  0«- 

(1)35*1.    (2)  43 J  HOC.    (3)21,:Vhr8.    (4)«4ft3  30.    (6)^000. 

(«)  7.     (7)  40.     (8)  3O1Y37  80*-'- 
.357.-(«)  23. 

(1)108.     (2)  60  cts.,  40  cts.     (3)  •9027027.     (4)  ol^i  cts. 

(5)  15,  12,m.j)orhr.    (fJ;  2-23008:1.  (7)20:21.  (8)^2828-07. 
•358.— (9)  2206.     (10)  112-09. 

(1)  $1000.     (2)33(;ft.     (3)«-03.     (4)lil38212.     (5)  17-57  ft. 
369.— ;0)  ^3.       (7)    $5080  25.       (8)    1350,    1200.       (9)    liHO-76. 
(10)  21m.     (11)  9,  Oi,  3  ft. 

(1)  $00.     (2)  3  in. 

360.— (3)  3!).       C4)  $446.       (5)     j|    fr.    starting  pt.       (6)  4096. 
(7)  22500.     (8)  4  0c.     (9)  440. 

361.__(1)  •()10989.  (2^  $1255-37.  (3)16-635.   (4)  '16026,  6  %. 

(6)  $1192-47.  (0)  $11420.54.  (7)  $16,  $1-87.^.  (8)8^^%. 
(9)  $1400,  $4100. 

362.— (10)  $12105.   (11)  818  yd.   (12)  im  m^.  ft.   (1)  $9450. 

(2)  $51834-92.   (3)  A  $15316-42.   (4)  '447213,  809016, 
3-2360(57.  (5)  7:2,'*,  p.m. 

363.— (7)  ^.      (9)  56.  (10)  $3-86.   (11)  75  iit  34o.,  69  at  37ic. 

(12)  1884  $31250,  Ac. 
364.— (13)  9.    (1)  $887  10.     (3)  $2110-14,  5}J|,  6^%     (6)  1-3080. 

(V>)  20H^!{.     (7)  928()9(),  928125. 
365.- (8)   $66:-;.      (9)  $;i750-38.      (10)   8\U'     (11)   $157-50. 

(12)  A4^S,  B'S?.^  m.  per  hr. 
366.— (2)  $5284.      (3)"  The  former.      (4)  78'561.      (5)  16-8  mills. 

(6)  40' 36". 
367.— (7)  27ii.     (8)  4654-36  grs.      (9)  -4055,  16-3862.      (10)  20J. 

(11)  $2534,  $2455. 

368. -(2)  -131870.     (3)  Inc.,  $10300.     (4)  14-7  nearly. 

369.- (5)  120  hrs.,   240  hrs.,  no.      (6)  9^j.     (7)  S^hrs.,  J  round 

in  A's  direction.      (8)  2-^q\\.  (9)  f f'4  in.      (10)  30^3. 
(1)  -998. 

370.- (2)  24-69%.      (3)    24  w.,    181.  (4)347.      (6)   i  round. 

(6)  $^^57,  2]f  %.     (8)  m 

371.— (V))  39(i47f  sq.  in.,  919813f  c.  in.     (10)  6. 

(3)  2^,  -m       (5)    130  yd.       (6)    A  8  hr.,    B  10,  etc. 

(7)  -011401,  1-9616. 

372.— (8)  50,  30.     (9)29^,20r«jft.      (10)651 -961b.    (11)S$125000. 

(12)  235-52.*    (13/9. 


h  vods, 


